
yr-
I A0 .A037 575 PACIFIC NORTHWEST RIVER BASINS COMMISSION VANCOUVER WASH FIG GiG

COMPREHENSIVE STUDY oc WATeR AND RELATED LAND RESOURCES. PUGET ——FTC CU )
MAR 70 ATN (ALj.LFKEHNE.FLNELSON

UNCLASSIFIED

_ 
__ 

_ U

ii!!



0Compre hensive Study of Water

and Related Land Resources

2uget Sowut wut (tdiacent Watelkt

Stat. of Washington

App.ndix VII ID D ~Irrigation

C~,c’ ~~~~
Pug.t Sound Task Forcs—Pac ific Northw •st Riv.r Basins Commissio n

~~

4

DISTRIBUTION ST~!PIcNT AI1
Approved fox public rsl.sasS I

Distrthutio~ U”IaI~.d j

- — ~~~~ ~~ ORIGINAL CONTAINS CO!~.OR PLATESs Nt 500—- — 

~‘: 
REPRODUCTIONS WILL BE tN ULAO~ alID~~ I!TI. ~~:

March 1970 J~



PARTICIPATION

STATE OF WASHINGTO N

Department of Agriculture Department of Natural Resources
Department of Commerce & Economic Development ~)epedment of Water Resources

Office of Nuclear Development Canal Commission
Department of Fisheries Oceanographic Commission
Department of Game Parks and Recreation Commission
Department of Health Planning and Couwnunity Affairs Agency
Department of Highways Soil and Water Conservation Committee

Water Pollution Contro l Commission

STATE OF WASHINGTON

FEDERAL

U.S. Deç.nms.t of AgrIcahure Federal Power Commission
Economic Rneard~ Service US. Department of the Interior
Fermi Service Bonneville Power Administration
Soil Cuu.ai,.tion Service Bureau of Indian Affairs

U.S Department of the Army Bureau of land Management
Corps of Ea ers Bureau of Mines

U.S. Department of Com.eree Bureau of Outdoor Recreation
U.S. Department of Health , Education & Welfare Bureau of Redamation

Public Health Service Federal Water Pollution Control Adnthi .
U.S. Department of Housing Fish and Wildlife Service

and Urban Development Geological Survey
US. Department of Labor National Park Service

Bureau of Employment Security US. Department of Transportation

- 
‘
“.. —.~ --- .~~ .“~- ‘— — -.. 

~
,-.. ... -~

-

~

- _ _ _ _



-

_ _ _ _--

~~~~~

1

Compre hensiv e 5t udy of ~Wat er
‘~~ nd Related Land Resourc es .

-
~~~-- ~~~—

Puget Soun d and Adjac ent Waters

L

~
L 

~~PPENDlX1fl .

IRRIGATION

Alfred T.J Neale, Sydney/3t.jnbor~~7Lewi s P .J IC~hn., Ernest E./Allen‘~~‘ ‘~_ 
.4 Francis LjIIslson

mlii sscn. -. --

ten

11J)

!EI: ~~~~~~~~~~~~~~~~~~~~~~ ull16~~;

Irrigation Technical Committee
ORIGINAL CONTAINS COtOR PLATI$Z ALL DOC
REPRODUCT~O~Ø WILL. IS I~ IL~~~ AID WHITE.

PUGET SOUND TASK FORCE of th. (PACIFIC NORTHWEST RIVER
BASINS COMMISSION ~

—

1970

r~I TJTIo~ ~~~~~~~ ~ifox pubIc i.kui~D1strLbutIo~ ~~~~

- -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -~ ~~~~~~~~~~~~~~~~~~~~~~~~

~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~:
-
~ ~~~~~~~~~ -~~~~~~~~ -~~-- :,



U

PUGET SOUND TASK FORCE

Alfred 1. Neale, Chairman State of Washington
Sydney Steinborn U.S. Department of Army
Lewis F. Kehne US. Department of Agriculture
Ernest E. Allen US. Department of the Interior
Francis L. Nelson U.S. Department of Health, Education and Welfare
Earl L. Phillips US. Departmen t of Commerce
I. Paul Chavez Federal Power Commission
Robert E. Emerson US. Department of Transportation
Horace W. Harding (Ex.Offi cio) US. Department of Labor
John Merrill Department of Housing and Urban Development

FORMER TASK FORCE MEMBERS

John A . Richardson State of Washington
Robert H. Gedney U.S. Department of Army
Robert L. McNeil U.S. Department of the Interi or
Warren Hastings US. Department of the Inter ior
Allan J. Meadowcroft Federal Power Commissi on

• 
Mark .1. Pike US. Departme nt of the Interior

IRRIGATION TECHNICAL COMMITTEE

B. E. Manderscheid,Chairman Bureau of Reclamation
E. T. Fulkerson Soil Conservation Service
W. R. Spencer State of Washington
G. S. Jennings Economic Research Service
A. W. Summers Corps of Engineers

FORMER COMMITTEE MEMBERS

1. L. Underwood Federal Water Pollution Contr ol Administration
C. H. Burgess Economic Research Service
A. N. Grano Economic Research Service
G. Fledler State of Washington
1 F. Bechly Corp. of Engineers
J. C. Glanotti Corps of Engineers

II 

- — - -  

:~~~
- - - --

~~~~~~ 
. 

~

. -



FOREWORD
APPENDIX VII, IRRIGATION, contains a de- agency. All State and Federal agencies having some

tailed report of one component of the Comprehensive authority over, or interest in. the use of water
Water Resource Study of Puget Sound and Adjacent resources are included in the organized planning
Waters. It is one of the technical appendices providing effort.
supporting data for the overall water resource study. The published report is contained in the follow-

The Summary Report is supplemented by 15 ing volumes.
appendices. Appendix I contains a Digest of Public
Hearings. Appendices 11 through IV contain environ- SUMMARY REPORT
mental studies. Appendices V through XIV each
contain an inventory of present status , present and 

APPENDICESfuture needs, and the means to satisfy the needs,
based upon a single use or control of water. Appendix 1. Digest of Public Hearings

V ntains the formulation of basin plans. II. Political and Legislative Environment
e purpose of this appendix is to: (1) appraise HI. Hydrology and Natural Environment

the extent of present irrigation development in the Iv~ Economic Environment
Puget Sound Area; (2) determine the potential for v. Water-Related Land Resources
sustained irrigation development; and , (3) identify a. Agriculture
sing le-purpose means to meet the foreseeable short b. Forests
and long-term irrigation needs. - c. MineralsRiver-basin planning in t e acific Northwest d. Intensive Land Usewas started under the guidance of the Columbia Basin e. Future Land UseInter-Agency Committee (CBIAC) and completed VI. Municipal and Industrial Wate r Supplyunder the aegis of the Pacific Northwest River Basins VII. Irrigation
Commission. A Task Force for Puget Sound and yin. Navigation
Adjacent Waters was establishe d in 1964 by the IX. Power
CBIAC for the purpose of making a water resource x. Recreation
study of the Puget Sound based upon guidelines set xi. Fish and Wildlife
forth in Senate Document 97, 87th Congr ess , Second XII. Flood Contro l
Session . XIII. Water Quality Control

The Puget Sound Task Force consists of ten )~lV. Watershed Management
members , each representing a major State or Federal XV. Plan Formulation
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INTRODUCTION

This is the Irrigation Appendix to the Compre- Irrigated lands were identified during recorinais-
hensive Water Resource Study Report of Puget Sound sance land classification field surveys and mapped on
and Adjacent Waters. It presents material supporting aerial photos.
the irrigation analyses and conclusions used in prepar- Irrigation water use was estimated using the
ing the plans in the Main Report. Blaney-Criddle procedure, recorded .climatological

The plans in the Main Report have been data, and estimated field application losses and
developed to ensure the best means for meeting efficiencies. Water diversion measurements were not
maximum possible future water needs through devel- made.
opment of the natural resources. Although the Puget Increased yields, and gross farm income attribu-
Sound river basins yield large quantities of high table to irrigation were estimated from field inter-
quality water , there is considerable variation in views, published statistics and other available studies.
streamfiow. There are high flows in the winter and (2) Projection of Future Needsspring and low flows through the summer. The rapid Future irrigation needs derive basically from:population and industrial expansion along the eastern (a) the need for farmers to intensify their farmside of Puget Sound have created an ever increasing management to maintain an economical farm unit;year around demand for water. This, in turn, has and (b) the need for more food from a limited andintensified the need for long-range planning covering decreasing land resource . It was assumed that theall water aspects. combination of decreasing agricultural lands andBecause of the geographic nature of the Puget increasing demand for agricultural products in theSound Area, agricultural lands are limited and those Puget Sound Area would spur farm measures such aslying near expanding population centers, are increas- irrigation and drainage to increase farm production
ingly being converted to industrial and urban uses. throughout the Area.Farming on the remaining lands will require more Projection of irrigation for years 1980, 2000,intensive management to meet future production and 2020 followed four distinct steps.demands. One important way is through irrigation The first step was to make a determination ofdevelopment. Significant private irrigation develop- the lands suitable for sustained irrigation. These landsment has already taken place in several basins, were identified from reconnaissance land classifica-especially since 1955. Future irrigation development tion field surveys and mapped by basin.
will depend on availability of water. Thus, in any The second step involved correlating the pre-
evaluation of the future water resource situation, it is limmary findings of other technical appendices. In-
necessary that irrigation needs be considered and corporating data from these appendices provided a
provision made for irrigation development, basis for identifying the lands that could be irrigated.

Unit water requirements for the irrigable lands
IRRIGAT iON STUDY in each basin were determined as step three.

PROCEDURES Projecting the amount of future irrigation was
the fourth step. Suitability of lands, availability of an

The irrigation study was prepared in three adequate water supply, future needs, and historical
stages: (1) evaluation of present status of irrigation; trends were used to project the rate of future
(2) projection of future needs for irrigation; and (3) development.
determination of means for meeting these irrigation
needs. (3) Means to Satisfy Needs

The final phase of the study was a determina-
(1) Present Status tion of the single-purpose means by which the lands

Evaluation of the lands, water use, and agricul- projected to be irrigated could be met in each basin.
taral economics was made to determine the present The quantity of water available was estimated using
status of irrigation, the combined sources of the Hydrology and Natural

- ,  -_ _ _ _ _ _ _  
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Environment Appendix and water right tabulations. facilities to divert water from the Dungeness River. In
The most likely source of water supply to meet this area of the Olympic Mountains rainshadow,
irrigation needs in each basin was identified, Costs annual precipitation is about the same as the semiarid
were estimated for single-purpose means of furnishing regions of eastern Washington.
a water supply to lands projected to be irrigated in By 1910, four irrigation projects were in
each basin. Except for the Nooksack -Sumas, Skagit- operation in the Puget Sound Area . They were the
Samish and Elwha-Dungeness Basins, these costs were Sequim, Eureka, Yelm, and Independent ditches, and
based on average costs to provide private irrigation all were cooperative landowner enterprises. Also in
service only. They were derived by estimating average the early 1900’s, a few small tracts were being
investment and annual operating costs for several irrigated in Pierce, King, and Thurston counties.
representative areas in the Puget Sound Area, and During the period 1900 to 1945, however, most
applying them to individual basins. In the Nooksack- irrigation remained concentrated in the Sequim and
Sumas, Skagit-Samish and Elwha-Dungeness Basins, YeIm areas.
cost of providing irrigation service by project-type Since 1945, the irrigated acreage has increased
development were estimated. significantly in many basins, and the largest growth

The additional annual gross income values has been in the Nooksack Valley. There are presently
accruing to the farmers for irrigating his crops were about 91,700 acres irrigated in the Puget Sound Area
determined, as compared to 10,300 in 1945, and 6,100 in 1919.

Estimates of irrigation facility costs and addi- Technological advances, especially sprinkler
tional gross income values associated with projected application, have been responsible for much of the
irrigation development were derived by the Bureau of irrigation growth. Readily available water supply in
Reclamation, the past was a significant factor in this growth

Engineering layouts made on available USGS because of ease of private development with sprinkler
topographic maps were considered adequate to give systems.
general cost relationships for this study.

PREVIOUS IRRIGATION

- 
- HISTORY OF IRRIGATION STUDIES

DEVELOPMENT There have been relatively few irrigation studies
in the Puget Sound Area. The Washington State

Agriculture in the Puget Sound Area started Extension Service prepared the following four reports
with the earliest settlement. The Puget Sound Agri- based upon experiments at its Puyallup Experiment
cultural Company, a subsidiary of the Hudson’s Bay Station on crop yields, benefits, and costs of indivi-
Company, grazed cattle and sheep on the tall grass dual irrigation:
prair ies in Pierce County about 1843. During the 1935 “Pasture irrigation” Bulletin No. 313.
1850’s, cattle and grain from the area were shipped 1940 “An Economic Study of Farm Irrigation
by way of Alaska to Russia in exchange for furs. In in Western Washington.”
most cases, agriculture was established to support 1941 “Irrigation, Western Washington.”
logging, fishing, and mining industries. The farmlands 1942 “Irrigating Western Washington Farms.”
first developed were usually on the stream-deltas and The Bureau of Reclamation has prepared the
in the valleys because they were easier to clear , had following six reports on potential irrigation project
better supply of moisture, and were more fertile, developments:

The need for irrigation was apparent to the
early farmers. Although annual rainfall in the area is 1941
high, summer precipitation is often inadequate for At the suggestion of the Washington State
optimum crop growth. Available moisture from June Dçpartment of Conservation and Development, the
through August averages about half the amount potential of several possible irrigation developments

• required for full crop production. Also, crop diversifi- in western Washington were briefly evaluated.
cation is limited because of low summer precipita-
tion. 1942

In 1895, a group of farmers near Sequim The general economic aspects of the Green-
organized a ditch company and constructed Irrigation Puyallup Project in King and Pierce Counties, in

• 
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relation to irrigation development, was studied, Alkaline Soil—A soil with so high a degree of
alkalinity (pH 8.5 or higher) or so high a percentage

1943 of exchangeable sodium (15 percent or more of the
At the request of various organizations and the total exchangeable bases), or both, that the growth of

State congressional delegation, the possibility of using most crop plants is reduced.
the flows of the Green and Puyallup Rivers for Alluvium—Soil material, such as sand, silt, or
irrigation was investigated. Three alternatives for the clay, that has been deposited by water.
Auburn Unit , based on storage for sprinkler
irrigation, showed that the lands would be highly Aquifer —A rock formation, bed, or zone con-
responsive to irrigation, but further studies were taming water that is available to wells. An aquifer
discontinued for lack of positive landowner interest . may be referred to as a water-bearing formation or

water-bearing bed.
1946 ~ Aribis Lands --Lands which are delineated by

A reconnaissance report on the Sequim Project classification procedure as suitable for irrigation
in Clallam County pointed up the need for a detailed development.
investigation. Bottom Land—Low land formed by alluvial

deposits along a river or stream.
195 1 Construction Cost—The total cost of construc-

A detailed investig ation of the Sequim Project tion, including real estate, engineering, design , admin-
developed a feasible economic plan that would allow istration and supervision.
replacement, with a project pressure system, of a Consumptive U.s - The quantity of water that is
number of independent gravity distribution systems absorbed by the crop and transpired or used directly
of questionable dependability and large water losses, in he building of plant tissue, together with that
No additional work was done on this project because evaporated from the cropped area.
of insufficient landowner interest. CubiC F.et Psi Ssc~nd (cfs)—A umt expressing

rate of discharge . One cubic foot per second is equal
1953 to the discharge of a stream having a cross section of

• A reconnaissance investigation of the Yelm one square foot and flowing at an average velocity of
- 

• Project in Thurston County was made to determine one foot per second. It also equals a rate of 448.8
land capability, sources and quantity of water supply , gallons per minute.
tentative determination of landowner payment capa- Depletion. Strsamflow—The amount of water
city, and preliminary projections for development of that flows Into a valley, or onto a particular land area,
the area. Project development lacked local support minus the water that flows out of the valley or off
and no further studies were made. from the particular land area .

DIscharge-In its simplest concept, discharge
GLOSSARY means outflow; therefore, the use of this term is not

restric ted as to course or location and it can be used
This glossary provides abbreviated definitions to describe the flow of water from a pipe or a

of tectutical terms used In this appendix. In general, drainage basin.
terms having common dictionary definition or those Diversion-The taking of water from a stream
for which a definition Is provided as a pitt of the or other body of water into a canal , pipe, or other
narrative discussion have not been included, conduit.

Acid Soil-A soil giving an acid reaction Effective PreCIpl~don-ThLt part of the
(precisely, below pH 7.0; practIcally, below pH 6.6) precipitatIon falling on $ crop area that is effective in
throughout most or all of the portion occupied by meeting the consumptive use requirements of the
roots. crop.

Acre-Foot ( 4t)-A unit commonly used for ~~~ Delivery R.quksment-The amount of
measuring the volume of water or sediment; equal to waler in acre-feet per acre required to serve a cropped
the quantity of water required to cover one acre to a area from a canal or pipe turnout. It is the crop
depth of one foot and equal to 43,560 cubic feel or irrigation requirement plus farm waste and deep
325$S1 gallons percolation.
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Gaging Station—A particular site on a stream, growing season.
— canal, take or reservoir where systematic obse rvat ions Normalized Value (Adjustsd)—Current prices,

of gage height or discharge are obtained . i.e., 1964 agricultural price data, that have the effects
Ground Water—Water in the ground that is in of abnormalities caused by weather , other short-term

the zone of saturation from which wells , springs and circumstances and direct government price support
ground water runoff are supplied, payments removed.

Irrigated Land—Land receiving water by con - Operation and Maintenance Costs—Average
t rotted artificial means for agricu ltural purposes from annual costs of operation and normal maintenance of
surface or subsurface sources. irrigation facilities.

Irrigation Conveyance Lose and Waste-The loss Potentially Irrigabis Land — Land having soil,
of water in transit from a reservoir , point of topography, drainage , and climatic conditions suit-
diversion, or ground water pump (if not on farm) to able for irrigation.
the point of use , whether in natural channels or in Return Flow (lrrlgstlon)—lrrigation water

• artificial ones, such as canals, ditches, and laterals. applied to an area which is not consumed in
Irrigation Depletion-—The amount of diverted evaporation or transpiration and returns to a surface

water consumptively used , beneficially and nonbene- stream or ground water aquifer.
fic ially, in serving a cropp ed area. it is the gross Runiff—That part of the precipitation that
diversion minus return flow, appears in surface streams. it is the same as stream-

S Irrigation Requirement, Crop—The amount of flow unaffected by artificial diversions, stor age or
irrigation water in acre-feet per acre required by the other works of man in or on the stream channels .
crop; it is the difference between crop consumptive Supplemental Irrigation—When irrigation water
use requirement and effective precipitation, supplies are ob tained fro m more than one source, the

Man~Ysar of Employment—The amount of source furnishing the initial supply is commonly
labor that would be accomplished by a full-time designated the primary source, and the sources
employee, furnishing the additional supplies, the supplemental

Normally Irrigated Acreage—Lands irrigated sources.
every year regardless of precipitation during the
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THE PUGET SOUND AREA

PRESENT STATUS
Since 1945, irrigation in the Puget Sound Area irrigated acreages determined from the field survey.

has shown marked growth. Bureau of Reclamation The location of these irrigated lands are shown in
land classification surveys from 1963 to 1966 m di- Figure 2-1.
cated there were about 91 ,700 acres irrigated in the To determine the dollar value of irrigation it
area , as compared to 6,100 in 1919, and 10,300 in was necessary to estimate the number of acres
1945. irrigated in a year having average precipitation during

The relatively uniform marine climate of the the growing season. These average acreages are con-
Puget Sound Area is suitable for growth of a variety sidered to be irrig ated every year regardless of the
of crops. Due to the moist climate, irrigation is precipitation. Estimates of the number of acres
primarily used to prevent total crop failure and to normally irrigated were based primarily upon the
maintain plant growth rather than to produce opti- relationship between crop consumptive use and ef-
mum yields. Some special uses of irrigation, such as fective precipitation during the growing season. Table
protection from frost and for seeding and trans- 2-I shows the estimated number of acres considered
planting are practiced in certain areas. Yields can be to be normally irrigated in each basin.
increased, and higher valued fruit, vegetable and TABLE 2-i Estimate of irrigation development by
specialty crops can be produced with irrigation . bed~ 11963-1968)

Irrigated lands are generally in scattered small
Maximum Normallyareas interspersed with larger areas of nonirrigated 

~~~~~~~~~ ~~~~~~~~~* land. The suitability of irrigation is determined by Acreage Acreage
soil characteristics, drainage, availability of wa ter , and -

the type of system desired by the farm operator. — 
Basin Acres Acres

There are abundant ground water and surface water
sources in the Puget Sound Area, but a combination Nookseck-Sum s 38.400 17.000

Skaglt’Samiih 6.200 6.200of all the factors involved has not encouraged devel- StllI~~ .miil ~ 2.500 2,200
opment of large tracts for irrigation. Most of the 

~~Idtey~~ m~~~ lilands 2.700 900
lands presently irrigated have been developed through Snohomlsh 12.800 12.800
private means. Cider-Green 2.600 2.600

A notable exception to the general pattern of PuvslIui 3.700 3.700
Nl,qually ’Desch utes 5,600 5.600irrigated agriculture in the Puget Sound Area is the 1~~0~ 1.200

Sequim Area in the Elwha-Dungeness Basins. The Elwha-Dungeneis 15,900 15,900
semi-arid climate of this area, which is similar to that San juan Islands 100 — 100
of eastern Washington, has resulted in extensive PUGET SOUND AREA 91,700 68.200
irrigation development. Irrigation districts and coin-
panies serve about 16,000 acres in this area. IRRIGATED LANDS

A field survey of irrigation in the Puget Sound
Area was made by the Bureau of Reclamation during Soils

4 the period 1963-1966. Location of irrigated lands was Soils in the Puget Sound Area vary considerably
determined by field inspections and from interviews in adaptability, management requirements, origin,

~• with local farmers. Some of the lands identified are texture and structure. With few exceptions, they
not irrigated every year, and the number of acres range from strongly acid to slightly less than neutral
lrr~~t.d in any one year depends on summer rainfall, and application of lime is recommended in many
Lands classified as irrigated include oniy those which areas.
received irrigation water during the year in which A part of the soils are either coarse textured, or
they were classified. Table 2.) lists, by basins, the have shallow depths to send or gravel but with

_ 2-I
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irrigation and proper management relatively high area and drainage requirements with irrigation.
yields can be produced. There are three land classes suitable for irriga-

More than one-half of the soils have restricted tion in the Puget Sound Area. Class I lands are the
internal drainage caused by fine textured, slowly best lands, and are suited to a wide range of crops.
permeable soil, or cemented impervious or nearly They are capable of producing relatively high yields
impervious substrata. These soils hold adequate iflOiS at reasonable cost. They are fertile or respond readily
tare from crop growth late into the growing season to fertilizer applications and are smooth lying with
during average years but become very dry U the gentle slopes. The soils are deep and of medium to
sununer season progresses. In dry years, irrigation 15 moderate ly fine texture with mellow, open structure
necessary for maximum crop production on these allowing easy penetration of roots, air and water and
lands. having free drainage yet ample available moisture
Topography capacity. These soils are free from harmful accumula-

Topography of the irrigated lands varies from tions of soluble salts. Farm drainage costs would be
nearly level to strongly undulating. In the higher lying low. Minimum erosion will result from irrigation, and
upland areas the lands are generally irrigated by land development can be accomplished at relatively

low cost.sprinkler methods.
Class 2 lands comprise areas of good suitability

Drainage for irrigation farming, being measurably lower than
The soils in Puget Sound Area are leached of Class 1 in productive capacity, adapted to a some-

soluble minerals, and there I no danger of saline or what narrower range of crops, more expenum to
alkali problems developing in the future, therefore, prepare for irrigation or more cost ly to farm. They
drainage need not be conudered for removal of are not so desirable nor of suchhighvalueas landsof
harmful accumulations of salts. However , a large P~ t Class 1 because of certain correctable or noncorrect-
of the lands arc in need of surface drains for removal able limitations. They may have a lower available
of excess moisture in periods of heavy winter moisture capacity, as indicated by coarse texture or
precipitation. In places, subsurface drainage is needed limited soil depth; they may be only slowly perme-
to lower the water table for unproved crop Produc- able to water because of day layers or compaction in
tam the subsoil. Topographic limitations include uneven

LAND CLASSI F ICAT ION or rolling surface relief, or steeper slopes necessitating
special care and greater costs to Irrigate and prevent

An economic land classification was made of erosion. Farm drainage may be required at a modes-
the land resources to determine their suitability for ate cost. Any one cl these limitations may be

sufficient to reduce lands from Class ito Class 2 butsustained irrigation. An economic classification must 
f t l y  a combination of two or more of thesenecessarily take Into consideration factors which 
factors exists.relate to productivity, costs of land development, and

cods of production. Sustained irrigation means that Class 3 lands have more pronounced dclii’the area to be Irrigated must continue to produce 
~~~~ in soil, topographic, or drainage characteristics

satisfactorily for an indefinite period of time. 
~~~ Class 2 lands. They may have good topography

An economic classification segregates lands but because of inferior soils have restricted crop
which are suitable for irrigation into land classes in adaptability, require larger amounts of irrigation
accordance with their relative suitability for Irrigation water or special irrigation practices and nay need
development. Although the primary purpose is to heavy fertilization or more exteinive soil Improve-
delineate land into relative economic land classes mont practices. They may have uneven or steep
which reflect potential productive capacity when topography. Generally, greater economic rich may be
Irrigated, there are other uses se well. l~ ta from this Involved In farming Class 3 lands than higher classes
type of land cissificatlos is used in determining of land, but under proper managlsuent they are
water requirements for different types of soil, per- expected to be suitable for Irrigation development.
coletlon losses, irrigation efficiency, the method of The land daises of the Irrigated lands In the
IrrIgation, ~voppMg pattim bed milled to a pesticides Puget Sound Area are shown In Table 2-2.

I
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TABLE 2-2. Economic classes of Irrigated lands In the annual runoff in the Area averaged 39 million
Pugst Sound *j’ss acre-feet. In spite of this abundant overall supply,

Item Acres water is not always available in sufficient quantities
when or where it is needed .

Clan ~ ~~~~~~~~~~ Average annual runoff ranges from less than 15
Clan 2 inches in some of the northern lowlands to as muchC 1 3  26.400
Othsr 2.300 as 140 inches in the mountain areas. Nearly one-half
TOTAL 91.700 the runoff of the Area occurs in the Skagit and

• These lands are not identifIed by clan bacause they ~~ Snohomish Basins.
expected to be supplanted by urban development In the near In high altitude watersheds , melting glaciers and
future. snowfields sustain summer flows , and the minimum

The land classification was limited to the fl~~l discharge of many mountain streams occurs during
plains and lower lying glacial hills and terraces. The the winter. However, streamfiows in low-lying basins
higher lands and terraces were excluded from th iS may become critically low during dry summer
study because the cost of serving similar lands in months at a time when water is most needed for
other areas has not been justified under present irrigation. In most of the Area, minimum streamf lows
economic conditions, occur between July and November.

Base maps used for the land classification were The quality of surface waters in the Puget
unrectified aerial photographs having a scale of Sound Area is excellent for Irrigation; surface waters
1:12,000 (1 inch 1,000 feet). Boundaries between have been used for irrigation for many years with no
the land classes were established during traverses of apparent harmful effect to soils or cro ps. Most
the lands at intemls of about ~ mile. The soils were surface waters have low concentrations of dissolved
appraised by noting surface conditions and vege. solids and low sodium absorption ratios, and the
taticis, and exposing a minimum of one soil profile turbidity of some of the glacial fed streams has little
(by shovel or soil auger) per each 320 acres. In effect on irrigation use of waters .
complex areas more profile examinations were made. In most of the presently irrigated land areas
At each exposure, surface and subsoil textures were there Is an abundant supply of ground water. How-
determined and depth to restrictive layers, if present, ever, localized areas in some basins have limited
were measured. Qualitative estimates were made of ground-water supplies . Quality of ground wate r is
the permeabilities of ven ous layers. Occasionally, soil generally good for irrigation although it is more
samples were taken for laboratory determinations of highly mineralized than surf ace waters. High iron
chemical and physical properties. Topography was content Is found in scattered areas , and while possibly
appraised by measuring the slopes with a hand level making some water unsuitable for domestic use , has
and by noting microrelief and slope aspects. Drainage little effect on irrigation use. In areas near the Puget
conditions were evaluated fro m topsoil and substra- Sound, large amounts of dissolved so lids occur in a
turn permeabilities, relief, land forms, depth to few places where the ground water is influenced by
permanent water tables and flooding hazard along sea-water intrusion. Isolated inland occurrences of
local streams. Soil profile logs and information from high concentrations of tot al dissolved solids are
the other appraisals were recorded on the photo- attributed to production from ground water aquifers

‘ 
graphs. located In older marine sediments.

Full use was made of existing soil surveys that
had been completed lii the area. After completion of Wat Rights
the land classification, acreages were measured on the Irrigation rights comprise about 3 percent of
maps by the planlmster method and tabulated by the total surface and ground water rights in the Puget
land clean Sound Area. Data on water rights applicat ions, permit

WATER RESOURCES and certificates were furnished by the Washington
____ 

State Department of Water Resources. All rights used
~~~~~~ SIIPPIV In this study are prime rights-rights which have a

More then 40 percent of the total annual runoff primary source of supply. Supple mental rights, ororighating In the State of Washington occurs in the rights which allow a water user the privilege ofPi~~t Sound Area. During the 1931.1960 perIod, obtaining his needed supply from one or more

- -  
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additional or alternate sources , are not included , distribution sy stem losses and operational waste.
There are relatively few supplemental rights in the Average distribution system losses and operational
Area and in most cases the water right quantities and waste is estimated to be 5 percent of the diverted
acreages for these rights are duplicated in the prime amount in areas served by pumping from ground
right totals , water or from natural streams into farm sprinkler

As of April 30, 1967 , there were about 94,500 systems. Project -type distribution systems have simi-
acres of land having permits or certificates for a lan losses , also averaging about 5 percent of the
surface water right. The total diversion to serve this diverted amount.
acreage along with combined rights for stock and Return flow due to irrigation includes dist nibu.
domestic water , is about 1,290 cubic feet per second . tio n losses , farm losses and operational waste . A

Ground -water rights for irrigation as of Sep- portion of the return flow resulting from irrigation is
tember 30, 1966, totaled about 513 cubic feet per lost to nonbeneficial consumptive use. Depending on
second for about 39,200 acres . factors such as physical makeup of the basin or
Irrigation Water Requirements geographical relationship of the irrigated lands to the

The determination of Irrigation water require - riven or ground water source , another portion may
ments was based on consideration of several factors not return to the stream channels or ground water
including temperature , effective precipitation , ~ il sources. For examp le, the return flow in a river delta
characteristics, cropping practices , crop consumptive area may all travel directly into the ocean with the
use, farm efficiency in application of irrigation water , exception of a small amount that may be intercepted
and distribution system losses and waste . Require- for use on the delta. The return flow , if it returns to
ments for each basin in the Puget Sound Area were the river , will panially offset the amount diverted
estimated using the Blaney.Criddle procedure , and from the river. The difference in the amount of water
recorded climatokigical data for a five-year period diverted and the usable net retu rn flow is considered
constituting a critically-dry period, to be the depletion of the ground or surface sour ce.

Crop consumptive use is the quantity of water Table 2-3 shows the seasonal irrigation requirements
absorbed by plants, together with that evaporated for each basin and the estimate d depletion of ground
from the cropped area. A part of the crop consump - and surface waters. Peak farm delivery requirements
tive use is met by precipitation falling in the area are also listed in Table 2.3.
during the growing season, and soil moisture remain-
ing from precipitation dur ing the nong rowing season. IRRIGATION ECONOMY
The difference between the crop consumptive use
requirement and the effective precipitation and soil The effects of irrigation on the agricultural
moisture must be provided through irrigation for economy of the area have been evaluated in terms of
maximum crop production, and Is referred to as the additional gross farm income. This increment is
“crop irrigation requirement.” summarized in Table 2.4 by basin and source of

The farm delivery requirement is the amount of income. Data for the table is derived in the individual
water that is required at the farm headgate to supp ly basin sections of this study. The figures in Table 2-4
the crop irrigation requirement and allow for farm represent the gross farm dollar value of increased crop
losses and deep percolation. The farm delivery re- and associated livestock and products sold in a
quirement is estimated by applying a farm efficiency normal rainfall year attributable to irrigation.
to the crop irrigation requirement. The farm efficien. For purposes of comparison, the total dollar
cy accounts for evaporation from sprinkler systems , value of crops and associated livestock and produc-
surface runoff, and deep percolation. tion raised on irrigated land and the total dollar value

Farm irrigation efficiency and the resulting of farm products sold in the Puget Sound Area were
farm delivery requirement depends to a large extent also included in Table 24. The total value of crops
upon the farming practices of an Individual farmer. and associated livestock production raised on inrip.
Farm irrigation efficiencies used range from 60 to 65 ted land represents the estimated value of increased
percent. Peak farm delivery requirements, used to size production due to irrigation plus the value of
irrigation systems, are estimated according to the production that would occur without Irrigation. The
Shockley and Woodward procedure. value of farm products sold in the Puget Sound Area

To provide the required amount of irrigation Is the estimated value of production from all Irrigated
water at the farm, an allowance must be made for and nonlrrlgated land. The value of farm products

I
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sold in the Puget Sound Area was estimated from 1. Improved quality of grade-Growers often
1964 Census of Agriculture material. In addition to receive a better price for irrigated crops , particularly
this, Statistical Reporting Service data and field vegetables, because their increased yields have a larger
survey information were used to estimate production percentage of the better market grades.
and value of crops and associated livestock produced 2. Rsducsd risk-In a dry growing season such
on irrigated land. All values are on a current as occurred in 1967, irrigation is insurance against
normalized basis. drastically reduced yields or crop failure.

3, Crop dlvsnhflcatlon—knigation permits land
Irrigation Values use in accordance with its capability. The hazard of

Only those irrigated crops used for human and growing crop s such as mint, for example, is too great
livestock consumption were evaluated in arriving at a without an assured supply of moisture during the
dollar value. growing season.

There are impacts from irrigation for which no 4. Improved crop stasds-Irnigation assures a
dollar value has been derived because the detail high survival percentage of transplanted crops and
involved in such a derivation exceeds the scope of this germination of new seedings.
study. Examples of these are: S Other vOtes-are associated with Irrigation

Psali
TABLE 2-3, IrrIgation r qulrssi’.nb by basins (acre-lest per acre) Farm

i.~up r m  DS1IVSTY
Corn. 1w. Del. Div. Return Rsq.

B sln Us. Req Req. Req. Flow Depletion (Ac/cf.)

Nocksedi-Suima 1.86 1.14 1.81 1.91 0.62 1.29 79
Sk t-SumWi 1.93 1.18 1.82 1.92 0.06 1.86 79
Sdulupamldi 2.18 1.18 1.82 1.92 0.59 1.33 79
Whidbsy-Canisno IilenN 2.21 1.56 2.60 2.74 • 2.74 70
Snolioqnih 1.98 1.18 1.82 1.92 0.59 1.33 77
C.~~r-Gr.sn 1.97 1.28 2.04 2.15 0.70 1.45 73
PuyulSup 2.24 1.35 2.25 2.37 0.82 1.56 69
Nluquully-Oescliutes 2.24 1.36 2.25 2.37 082 1.55 68
W~~t Sound 2.fl 1.45 2.42 2.55 0.79 1.76 69
CIwSis-Oungunsa 2.21 1.56 2.60 4.73 • 4.73 70

Sen Juan lalun~~ 1.93 1.18 1.82 1.92 • 1.92 70

TABLE 24 lnusinantal value of farm products sold rslstid to normal Irrigation use—i 964

Associated
Livustodi

— 
Bsdns Crops end Products Total

Nookiadi-Sumus $ 869.000 $ 761,000 $ 1,630,000
Skapit-Sumidi 199,000 219,000 418.000
Sthl.guumWi 10,000 148,000 158000
Whldi Camsno ldendi 46.000 46.000

114.000 779,000 803.000

~~~~‘Oresn 530,000 49,000 579.000
Puy.Nup 338,000 165,000 493.000
NluptsP~’OuudiuIss 148.000 302.000 450,000
Weal Sound 136.000 61000 187,000
Elidi.-Oungsnus 170,000 1,258,000 1.429.000
tars Juan Isbadi 3,000 3,000

Valu, of ln.ss~~ Production 2,514,000 3.772,000 5,286,000

Vales of lMgu*d Laid PYo*iet$cn—Toti 7.033.000 9.526.000 17.519.000

Vales of Pwm Products SoId—Pngut SPend Ares—Total *18.566.000 582,981.000 981,271.000
5:
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of nursery stock, flower bulbs, cut flowers , and county was tabulated by basin , and grouped into
flower and vegetable seed crops . Irrigation has also crop land used for forage crops and that used for non-
been used on a limited basis for frost co ntro l. forage crop production.

In estimating the number of farms by type for
Basic Data each basin , the 1964 Census figures for each county

Agricultural Census data for 1964, and field were adjusted using the percentages developed in the
survey information , have been used as a basis for Soil Conservation Service study. Dairy and other
estimating cropping patterns , farm types, and sizes, livestock farms were adjusted using the percentages
number of farms, value of farm products sold , for forage cropland . All others , with the exception of
livestock numbers and production , and value of “Ge nera! Farms ,” were adjusted using the nonforage
livestock products . The census data has been adjusted cropland percentages. “General Farms” were assumed
to reflect basin boundaries, to have both forage and nonfor age cropland , and an

A study of land use in 1966 and 1967 was avarage percentage was used.
made by the Soil Conservation Service for each Table 2-5 shows the percentages used in adjust-
county in the Area. Identified cropland in each ing county data to the basins.

TABLE 2-5. Percent of ths county land use prorated to the basins 1

County Basins Forage Non.l orege
Croplend Cropland Average
(Percent) (Percent) (Perce nt)

Whetcom Nookssck-Sumes 99 100 99.5
Skagit-Samish 1 0 .5

Skagit Skagit-Samlth 100 99 99.5
Stillagusmish 0 1 .5

Skagit-Ssmiih 3 4 3.5
Snohomish Stilleguemish 37 38 37.5

Snohornish 57 58 57.5
Cedar-Green 3 0 1.5

Snohomish 22 22 22
King Cedar-Grssn 61 66 63.5

Puydlup 13 1 7
W.st Sound 4 11 7.5

Puyallup 44 97 70.5
Pierce Nlsqually-Dsechutus 45 2 23.5

Wsst Sound 11 1 6

Thurs.on2 Nisqually-Deachutss 94 96 95
West $ound 6 4 5

CIelIam3 West Sound 17 2 9.5
Elwhe Dungunss. 83 96 90.5

Meson West Sound 100 100 100

Kitsep West Sound 100 100 100

Jefferson3 West Sound 100 100 100

1 Based on U.S. Soil Conservation Service. “Lend Us. m d  Ownerships Summaries by Watershed and Study Ares In ths Pugst
Sound Ares”.
2 About 60 psrcunt of the county Is in the Study Ares. and only this amount of the census deta for the county wea credited
to tile Study Ares.

3 All of the agricultural linde end livestodi in the county were assumed to be in the Study Are.. Most of the county outside
the Study Ares Is In National Pests. Fo~ st or Indian Reservations.
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Types of Farms TABLE 2-6. Number of farms by type in the Pugat
There are about 14 ,000 farms in the Puget SoUnd Area—1964 1

Estimated —

Sound Area , of which 1,100 or nearly 8 percent had Type Number Percent
irrigated cropland in 1964. The total number of farms of Farm in Area of Total
in the area are identified by “farm typ e” in Table 2.6. FIeld Crop 50 0.4

Farms are classified by the Census of Agricul. vegetable 280 2.0
ture according to the major source of income from Fruit and Nut 560 4.0

farm product sales, e.g., a poultry farm is one for PouiVy 520 3.1
Dairy 2,420 17.3

which 50 percent or more of the farm income comes Other Livegtock 1,250 8.9
from the sale of poultry. Farms classified by products General 230 1.6
sold are “field crop,” “vegetable ,” “fruit and nut ,” Miscellaneous 8,690 62.1
“ poultry, ” “dairy ,” and “ other livestock. ” Farms are

Tota l 14,000 100.0classified as General and Miscellaneous if income is
derived from sources other than those liste d or if sales 1 Estimated from Census of Agriculture.

fall within three or more categories wit h no one few years out of ten depending upon precip itation.
source providing a majority . Miscellaneous farms Since there are few records available which disclose
include inst itutional , part -time and part-retirement the extent of irrig ation for every year , Agricu lturalfarms and those selling nursery, greenhouse and fore st Census and field observations data were relied uponproducts. to determine the acreage presently irrigated .
Crops The latest Agricultural Censu s information

A summary of acre s normally irrigated and available on acreage irrigated was from the 1964
total acres harvested by crops is shown in Table 2-7. survey. However , precipitation for that year was
Land Use above normal during the growing season in all but one

The acreage irrigated in the Puget Sound Area of the basins in the Puget Sound Area . U.S. Weather
varies considerably from basin to basin and is Bureau records show rainfall ranged from 120 to 180
dependent , to a large extent , on the amount of percent of normal during the growing season in that
rainfall occurring during the growing season. Some year; the only exception was the Nisqua lly -Desehutes
farmers with irrigation facilities may irrig ate only a Basins where it was 103 percent of normal . Under

~~~~ 
_ _ _ _

PHOTO 2-1. lrrigetion contributes to high-quali ty potato production in the Nooksack -Sumas Basins. The
Balce vs the prime producers of seed potatoes in the State. (USBR photo)
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these conditions , Census information for 1964 could availab le County Hort icultural Inspector ’s Reports.
not be used in evaluating the economic impact of Agricultural technicians , food processors and others
irrigation in an average year. familiar with the local agricultural situation were

At the time fIeld observations were made of interview ed in each basin . Based on these interviews
acreages being irrig ated , growing season precipitation and field observati ons , the acreages listed for each
in some basins was below normal. Conseq uentl y, in county in 1964 for crops other than hay and pasture
these basins a correlation between Agricultural Cen- were allocated among the basins. For example , the
sus information and field observation was made to consensus of interview data concerning croppin g
determine an acreage which was considered to be pattern was that about one-third of the strawberries
normally irrigated. The resulting acreage was used in in Snohomish County are grown in the Stillaguamish
the economic evaluation . Table 2.8 summarizes agri- Basin. The 1964 Agricultural Census reported 556
cultural land use and cropland normall y irrigated by acres of strawberries in the county and the Hort icul-
basins. tura ) Inspector ’s Report lists 700. The average of the

The overall cropping pattern for each basin was two is 630 acres. The Stil laguamish Basi n’s share of
then developed from county information reported m this acreage was estimated to be 210 acres.
1964 by the Census of Ag riculture and where

TABLE 2-7. Estimated acres of crops harvested and acres normally irrigated in the Puget Sound Arsa-1964
Percent ot

Acm Acres Estimated Percent of

Normally Normally Acres Crop Group
Crops by Group Irrigeted’ irrigeted Harvested2 Irrigated

Small Grains 360 0.5 10,670 3.4

Field Crops 2.740 4.0 4,380 62.6
Mint (630) (630)
Peas, Dry (210) (660)
Potatoes (1 .900) (3,090)

Forages 57,500 84.3 375,850 15.3
Grass-Clover for Oshy&ating (1.0001 (1 ,000)
Hay (25.440) (169,070)
Pasture, Cropland (30.780) (198,070)
Silegs. Corn ( 2801 (7 ,710)

Vegetables 4,230 6.2 42,370 10.0
Beans, Snap (930) (1.400)
Bests (60) (60)
Broccoli (100) (570)
Cabbage (310) (620)
C rots (120) (180)
Cauliflower (170) (750)
Celery (240) (240)
Corn, Sweet (1,130) (7,300)
Cucumbers (270) (1,060)

4 Lettuce . Fall (480) (510)
Peas. Green (260) (23.380)
Rhubarb (160) (1,300)

BerrIes 3.370 5.0 8,830 38.2
Bledibsrries (80) (370)
Blueberries (200) (540)
RaspberrIes (1 .210) (2,600)
Strawberries (1,880) (6,320)

Total or Average 68,200 100.0 443,100 16.4

I Summarized from individual basin sections.
2 Estimated from Census of Agriculture and Horticultural Inspectors data.
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The steps used to derive the irrigated cropping remaining 12 ,070 acres. In 1964, about 45 percent of
pattern for each basin were as follows: the tota l cropland used for hay and pasture crops in

1. Intervie w information from agricultural Whatcom County was used for past ure . Therefore , it
technicians, farmers and food processors was used to was assumed that irrigated pasture crops are grown on
determine the number of years irrigation normally 45 percent of the 12,070 acres.
was used on all crops and the portion of each crop , Yields—Interviews were conducted in each
other than pasture and hay, that was usually irrigated , basin to determine increased crop production realized

2. The portion of each crop irrigated , other from irrig ation under normal weather conditions.
than hay and pasture, was applied to the basin These increased yields were applied to the acreage of

• acreage for that crop to obtain the acre s irrigated , crops normally irrigated to derive the crop produc-
3. The acres irrigated were discounted for tion attributable to irrigation .

those years when irrigation was not used. The Values—The prices used to determine crop
discount factor used was based on the weighted values were those received by farmers. These prices
average number of years that irrigation was used . For are on an adjusted normalized basis, i.e., an all-
example , about 25 percent of the 210 acres of product index of 233 for prices received adjusted to
strawberries in the Stillaguamish Basin were irrigated remove direct price supports , 1910-l@lOO . This
in those seasons when irrig ation was used . However , price level removes abnormalities caused by weather
irrigation is used for strawberries only 32 percent of and other short-term circumstances and utilizes the
the time. Thus, 210 acres x 25% x 32% 20 acres of most recent available price data. The Interdepart-
strawberries normally irrigated in the st ilaguamith mental Staff Committee of the US. Water Resources
Basin Council has approved and recommended t his price

4. Pasture and hay crops were assumed to be level for use in studies evaluating water resources.
grown on the remainder of the crop land normally All crops raised on irrigated land were valued
irrigated and not accounted for by other crops. The using the gross crop values mentioned above except
ratio between the acres of irrigated hay and irrig ated for those in the for age and small grain categories.
pasture was assumed to be the same as that for total Nearly all of the irrigated for ages and small grains
hay and total pasture acreage for the counties in raised in the Puget Sound Area are used on the farm
which the basins are located. For examp le, in the where they are produced , and are an integral part of
Nooksack-Sumas Basins , small grains, field crops, the livestock operation . If all other factors of
vegetables, berries and corn silage were grown on production remain the same , the capability of an area
4,930 of the 17,000 acres normally irrigated. Irri- to support a livestock industry would be reduced
gated hay and pasture crops were grown on the without irrig ated feeds. Therefore , the impact of
TABLE 2-8. Summay of açlcultural land use and cropland normally Irrigated by basins and ares 1

Cro~~ed
Total Cropland Percent

Agricultural Normally Normally
Basins Cropland Rengslsnd Forest Acreage Irrigated lrrigstad

lAcrss) (Acres) (Acres) (Acres) (Acres) (Acres) 
-

Nookssclc-Sumas 137.000 12,000 609,000 758,000 17,000 12.4
Skaglt-Samlsh 100,000 20,000 1.754.000 1,874,000 6,200 6.2

4 StIllagu.mi,h 36.000 1.000 384,000 420,000 2.200 6.3
Whidbay-Camano Islands 23,000 2.000 85.000 110.000 900 3.9
Snohomiah 72,000 2,000 1,065,000 1,129,000 12,800 17.8
Cedar-Green 53,000 3,000 447,000 503,000 2,600 4.9
Puysllup 37.000 6,000 583,000 636,000 3,700 10.0
Niequally-Dasc$iutae 46,000 43.000 508,000 596,000 5,600 12.4
West Sound 46,000 5,000 1,124,000 1.175,000 1,200 2.8
Elesha-Dungenas 24,000 2,000 409,000 436,000 15,900 66.2
San Juan Island 19,000 9,000 72,000 100,000 100 0.5

Pug.t Sound Ares 581000 106.000 7,040,000 7,736.000 68,200 11.6

Su.v~~~&..J from IndIvidual basin sections.
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these crops was evaluated in terms of their effect on such as feed produced on nonirrigated land and drugs
the area’s livestock industry rather than evaluating for disease control , contribute to the total production
them in terms of gross crop values, of livestock and livestock products. However , in this

stud y of irrigation use as related to the livestock
Livestock industry , irrig ated feeds represent the principal input

The livestock industry is a major consumer of to be considered.
the products of irrigated land and must be considered Feed Rsqulramants—The effect of irrig ation on
in an analysis of land and water resources use. livestock enterprises was evaluated by comparing the

Cattle were the only livestock evaluated be feed requirements of cattle in a basin with feed
cause: production attributable to irrigation in that basin.

1. Poult ry generally do not consume irrigated The comparison was made in terms of “animal unit
feeds produced in the basins. Most small grains equivalents” (A.U.’s). An “animal unit equivalent ” is
produced are for cattle feed, approximately the amount of feed required per year

2. Sheep and swine are relative ly unimportant for a 1,000 pound beef cow with calf by her side
in the agricultural economy of most basins studied, during a 6 month period. This is a unit of measure
and consu me only minor amounts of feeds produced common to both feed requirements and produ ction.
by irrigation. One animal unit in this study is equal to 5 ,110

Irrigated Feeds—The use of irrigated feeds may pounds of “ total digestible nutrients ” (TD.N.) a
not affect the production of an individual animal; year.
however, it does affect the total production of In estimatin g the A.U.’s of irrigated feed
livestock and livestock produ cts in a given area. If produced , hay was assumed to have 1,000 pounds
farmers in an area did not have access to irrigated T.D.N. per ton , an “animal unit month” of pasture
feeds , they would either have to import feed or cut 425 pounds of T.D.N., small grain 1,500 pounds of
back on the number of livestock raised. Other factors T.D.N. and silage 360 pounds of T.D.N. per ton .

—— ~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~ •~&~~ A -

— -— — 
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• PHOTO 2-2. The livuatock Indusvy Is a major consumer of the products of Irrigated land In the Puget Sound
Ares. (USSR photo)
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Feed requirements are stated for four classes of Dairy feeders were assumed tOb~ ó jualt~ the~~~~~~~catt le; dairy and beef cow s, and dairy and beef allocated number of cattle in a basin less cows, less
feeders. Feed requirements listed for dairy and beef bulls and replacement stock and less the number of
feeders are on a per head basis. Davy and beef cow catt le fattened on grain and concentrate .
requirements include feed for bulls and replacement Beef feeders were assumed to be equal to the
stock. The number of bulls and replacement s needed number of cattle fattened on grain and concentrate in
were based on the number required per 100 cows. the basin PLUS the number of farm slaughtered beef.

For each 100 cows, the following number of Farm slauaJitered beef is assumed to be 1,5 head per
other stock was assumed in figuring feed require- farm reporting cattle in the basin.
ments: The number of head used in determining feed

~~~~~ ~ Uk ~~~ 
requirements and production differs from the number

~~~ 
a a used in estimating production of livestock and live-

U.~Jers in ii -
~~ ~ , 

stock products related to irrig ation . The latter
- 

ers 
number includes all cattle in the basins, while thecalves 233 Heifer calves 171 number shown under feed requirements does not

- include bulls or replacement stock.Bull yearlings 0.6 Bull yearlings 1.1
Bull Calves 0.7 Bull calves 1.2 Livestock and LiVSStOdC Product Values
~ Artificial insemination assumed for 50 cows, census data for 1964 was used In estimating

sale values of livestock and livestock products related
Table 2-9 summarized feed requirements based to irrigation. An adjustment of the data was made on

on the above and the increased feed production the basis of a basin’s share of the county’s forage
related to irrigation use. cropland a~ described in the preceding “Basic Data”

Livestock Numbers. Catt le numbers used in section. Adjusted sales have been oonverted to the
deriving basin feed requirements were based on 1964 adjusted normalized price level diacuaed earlier in the
Census of Agriculture information. Census figuies ‘irrigation Values” section so that all dollar values
were adjusted on the basis of a county ’s shore of uaed inthe study are on the same basis.
forage cropland in each basin.

TABLE 24. Sommwy of .M~.ii.d feed production related to Irrigation and feed requkemants by bauiss1

Animal Units of Animal Units of Fsroa,g Supplisd by
Saskis Feed Mequ Wed Feed Produced lrrl,.Ssd Peed

NockeediSumes 71.700 3,200 4_s
f $ka~ t-0~ nim 42,100 900 2.1
W Seill~ uamldt 16,500 600 3.1

Weildbsy-Ca,vuno lalends 6,200 300 
- 

4.8
34,900 3,100 8.9

Cedar-Green 27,400 200 0.7
19000 700 3.7

~~~ueSp-Oeealwass 25.300 1,700 6.6
WIN Sound 31400 300 1.4
Ikalus-Ounpenas 12,900 7,900 61.7
Sanjumlalends 2.300 40 1.7

I9 _j 1~~ team IndIvisked basin as~tInns.
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FUTURE NEEDS

IRRIGATION POTENTIAI. is well within the limits established in the land
classification specifications.

Arabic lands in the Puget Sound Area total About one-fourth of the potentially irrigable
516,000 acres, of which 91,700 are presently ~~ 

lands have varying degrees of drainage problems . On
gated and 424,300 are potentially irrigable. Most of the glacial upland soils the deficiency is primarily
the potentially irrigable lands are located on the flood internal, and sprinkler application would be the
plains of the rivers which ~ow into the Puget Sound practicable method on these lands. Most of the
and on the intermediate terraces and upland glacial potentially imgab le lands with drainage problems
hills along the river valleys, it is expected that a total could be improved by using tile shallow surface
of about 223,000 acres will be under irrigation in the drains, and improvement of natural channels for
Puget Sound Area by the year 2020. The extent of removal of heavy winter precipitat ion.
potentially imgable lands is shown on Figure 2-1 - Estimates for the cost of clearing timber from

potentially irngable lands range fro m $200 to $500
Lfld ~~~~~~~~~~~ 

per acre. And, the range of cost to remove stumps
Soils of the Area have developed under the and brush after the timber is cut is $150 to $250 per

influence of humid climate and moderate tempera- acre. The usual clearing procedure consists of cutting
turns. For the most part, they are slightly to the saleable timber first, collecting the stumps, brush,
moderately acid in the surface soil and become less and trash timber into windrows or piles, and drying

• acid with depth, and are free from accumulations of and burning. No continued clearing program is
soluble salts. In the northern and central basins underway—most of the work is being done in the
surface soil textures are generally medium to flue, of farmer’s spare time. Nearly all of the timber land is in
medium grade structure, and they are friable. Sub- second growth stock , the majority of which is of
soils generally have medium grade, subgranular, commercial value.
blocky structure which ranges in consistence from
friable to firm. The occurrence of water stable
a~ regates or granules in all or nearly all of the soils
allows free movement of water into and through the Land Classes
soil while meantaining a desirable moist ure holding Potentially irrigable lands total 424,300 acres,
capacity. Natural fertility is moderate to high but of which 108,500 are presently in woodlands. The
addition of fertilizers gives fasv rabk economic land classes of the potentially irrigable lands in the
returns. Puget Sound Area are shown In Table 2-10.

Recent alluvial bottom and terrace lands are
suited to the production of all crop adapted for the TABLE 2-10. EconomIc d sIllcNion of polsntielly
climate, which includes grau and legumes of pasture, ~~~~ beld$ itt the P1151t Sou nd *JSS.
strawberries, raspberries, potatoes, alfalfa, and vege- Potentially Potentiallytable crops. Local soil and drainage cond itions may 

~~ d ~fflpe~ in
limit production to specialized crops In certain ci... Cleared Tres Cover Total
areas. The higher-lying, billy, glacial lands are best tear’s) lan es) lacy,.)
suited to production of pasture crops. However, some
of the adapted general farm crops could be grown on 1 16.000 2.100 18,100

these lands 2 96,600 18,600 115,100
3 193,000 87.800 2SOJOO

~*j~~
I 10.300 .—

Generally, the Area’s potentially lrrigable lands Total 100.500 474.300
$ are well adapted to sprinkler irrigation. The gravelly 

_____outwash plains are generally smooth and slightly ‘Theus lands ~~ s not identified by c1 bireu they us.
expected to be supplanted by urban dy,slop,..arn in the near• sloping. The glacial uplands are generally undulating 
~~~~to rolling, but the steepness of the predominant slope
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PROJECTION OF land would need to be irrigated. However, the
FUTURE IRRIGATION encroachment of the urban and suburban popu-

lation and industrial s ector onto the better liii-
From analysis of studies conducted by the gable lands would limit to 223,000 the number of

Irrigation Committee and the Agriculture Corn- acres which actually would be capable of eus-
rnittee, it was determined that if the Pu~et tam ing economical irrigation in the year 2020
Sound Area is to maintain to the 

~~~ 
2020 ~~ regardless of the needs. Therefore, projections of

relative regional position in the production of future irrigated lands was based upon what is
food and fiber that it holds today, 525,000 acres expected to occur. These projections incorporate
of high quality cropland will have to be in pro- estimated needs for food and fiber, availability of
duction . This projection incorporates the adequate water supplies, and location and extent
assumption that the remaining available farmland of potentially Irrigable lands. Projections are that
will be farmed to productive levels currently about 131,000 acres of additional lands will be
reached by the top producers in the Puget Sound under Irrigation in the Puget Sound Area by the
Area at the pressni time. year 2020. The total acreage expected to be

In order to satisfy the year 2020 pro- irrigated in each basin by 1980, 2000 and 2020
duction requ irements , 396,000 acres of the farm- is shown in Table 2-11.

TABLE 2-li. Projected Irrigetlon by besin.

Present 1980 2000 2020
(acres) acres) (.ares) (ec~~

Ncok di-Sum 38.400 68,400 78,400 78,400
Sk.git-Sami.h 6,200 16,200 26.200 61 200
Stills uamlth 2,500 6,500 10,500 10,500
Whideey.C.m.no Islands 2.700 2,700 2,700 2.700
Snohomlsh 12,800 14.800 18,700 20.000
Cider-Green 2.600 1,800 900 1,100
PuyaJlup 3.700 6,200 11,200 13,700
Niec~ualIy-Duschutss 5,600 7,800 12,800 20,800
Wait Sound 1.200 1,600 2,100 2,600
£lidi Dun~~ni~ 15.900 22,000 22,000 22,000
Sen Juan Island. 100 100 100 100

Pupst SoundAras 91,700 138,100 186,600 223,100
4 

-

The Agricultural Base Study projects that ments is based on consideration of several factors
the present agricultural farmland will decline Including temperatu re, effective precipitation, soil
from its present level of 486,000 acres ~o characterIstics, cropping practices, crop consumptive
225,000 acres hi the year 2020. The projections use, farm efficiency in application of irrigation water,
of future irrigated lands correspond closely with and distribution system losses and waste. Require-
the agricultural base study projections. ments for each basin in the Puget Sound Ares were

The additional food and fiber needs which estimated using the Blaney.Crlddle procedure, and
cannot be attained In the Puget Sound Area will have recorded climatologlcal data for a five-year period
to be supplied from sources outside of the area. constituting a crltlcally dry period.

Unit Irrigation requirements for each basin have
IrrIgation Wit.. Rq u i.nt. been thown previousLy In Table 2-3.

The determInation of Irrigation water require.
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MEANS TO SATISFY NEEDS
Water supplies for future irrigation can be project through local assistan ce or with assistance

developed econom ically In parts of the Puget Sound from the Federal Government. With a proje ct-type
Area by individual means . In some areas such as the developmen t, irrigation water would be suppl ied to
Sequim area of the Elwha-Dungeness Basins projec t. the lands involved through a project transmission line
type development is probably the best way of and lateral distribution system. A buried pipe pres-
bringing new lands under irrigat ion. Readily available sure system, which wo uld supply water to the indjv-
and easily developed water supplies in some of the idual farm would cost about $600 to $1,000 per acre
basins are limited , and in these areas so me type of depending on the size of the project distance fro m
project development will probably be necessary to source of supply, and elevatio n of the irrigated lands
bring all projected lands under irrigation in the from the water supply source. The farmer would

water at a pressure adequate to operate his sprinkler
future. connect his mainline to a project turnout to receive

system. If upstream stor age is required to meet waterPROJECTED IRRIGATION DIVERSIONS supply needs, additional costs woul d be involved .
Annua l operation , maintenance, replacements andUnder the projected irrigation development , the power co sts for a project system would range from $5irrigation diversions and depletions for each basin are to $10 per acre. Total costs for this typ e of a systemshown in Table 2-12. (not including costs of storage) would be:

COSTS OF IRRIGATION DEVELOPMENT Item Cost per Acre

Costs associated with irrigation develop ment On-farm sprinkler system S 70 to $ 150
vary Widely depending on the source of wat er and on Project distribution system $600 to $1,000

the type of system necessary to get the water to the Initial cost $670 to $1 ,150
land. Some areas have adequate ground water at
shallow depth or an abundant supply of surface water Annual operating costs on farm $ 3 to $ 8
at a reasonable distance from the land. In other areas Project operation costs $ 5 to $ 10

Total f i to S 18it may be necessary to build long pipelines to
transport the water to the land or to develop stor age
in order to provkle an adequate water supply. Individual Farm Systems

In all develop ments each farm would require a
Project-Type Development farm distribution system after the water Is brought to

In areas where adequate water supplies are not the land. A sprinkler system Is the most modem
readily available to the farm, it may be necessary for method for distributing the water on the land . The
the landowners to form an organization to develops coat of this system would depend on the size of the

TABLE 2-12. Projected irrigation dlv.rslons and depletIons (1000’s of acre-fist)

_ _ _ _ _ _  ties _ _ _ _ _ _ _  *,o -09 U.. o~ess. OMilsis DIM” .. DMnI.a DupSIi.. 01,1,u1~~ D~~IsiIs.OW SW OW SW OW SW OW SW OW SW OW 520 OW SW OW
NII0~~~a.... 710 440 20.0 350 330 710 23.0 03.0 710 71.0 150 530 7*0 15.0 490 53.0
71IMI.nll, 3 54 as so as 335 7.2 fl 5 17.5 ~~~ u.s 32.2 550 437 sa~ 41.0

( ~~~~~~~~~~~ lM~~ Is S~ IS SI 1.8 SO 1.1 SI 1.0 55 I.e 5.5 1.9 55 1.9 35
3.3 1.3 3.4 05 7.3 50 5* 35 11.5 8.J 71 03 11.5 5.7 7.5 5.3

110 12.5 0.5 13 355 7.3 10.4 8.1 25-4 53 *4.3 *0.4 33.9 53 ISO 104

k 45 1.1 30 05 3.1 05 LI 0.5 1.1 04 1.0 03 2.0 04 1.3 03
50 3.1 34 3.3 90 57 57 35 17.0 •.o b .c 5.5 21.0 ItS 13.4 7,7

N~~~Ie0O.~~~~~ 5* 52 53 3.4 55 5.3 55 5,3 *10 13.3 1.1 127 *30 35.3 195 32.5SWa 55 OS * 7  04 3.3 05 2) 05 4.3 1.1 *0 07 5.3 13 3.7 00
*0 — 750 .-. *000 ... *0* 0 -.- *04.0 .-- *0*0 •- *09 0 —- *0*0 *

S~. J~~s 112020 — — -~~~~ — — — —
*40 0 055 130-I S 1100 135$ 157.3 *05.5 3502 ISIS 3*5.3 127.S 3*5.7 1.1.7 7104 140.1
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p farm, field layout, crops grown, water reqisasments BENEFITS FROM
and management practices. Mainline and lateral PiPe IRRIGATION DEVELOPMENT
sprinkler heads, raisers and valves would normally
cost about $70 to $150 per acre. Annual operation, Irrigation benefits have been estimated for
maintenance and replacement costs would range from si~~~.pwp~tse project-type irrigation systems expect-
$3 to $8 per acre. ed to be constructed prior to 1980. These include

In areas where an adequate supply Of ~~~~~ both primary and secondary benefits.
water or surface water ~ available at the farm, an I.a~~ in farms, as presented in Exhibit A of the
additional cod of about $25 per acre for a pump and ECOIIOIIIJC Base Study is projected to be reduced to
related equ~ ment would be necessary. Annual power 78 percent of the present amount by 1980. However,
and pump O&M costs would be about $4 to $8 per land losses from agricultural uses are not identified as
acre. Total costs to the farmer, at 1968 prices , for to basin or location within a basin. In order to derive
irrigation service under these conditions wou ld be: benefits from irrigation development , the lands that

are to be irrigated must be specifically identified. ThisItem Cost per Acre is necessary because the costs of developing andOn-farm sprinkler system $70 to $150 serv ing land with water must be derived in order toPump and motor $25 to $ 25 make farm budget analyses. Therefore the detailedTotal investment $95 to $175 engineering and agricultural economy studies needed
for making a benefit analysis cannot be accomplished

Annual operation , maintenance and 
r~ r nonproject development since it is not knownreplacements $ 3 to $ 8 where within each basin irrigation development will

POwer and Pump O&M $ 4 to $ 8 occur.
Total $ 7 to $ 16 However , the additional gross income which

would accrue to the farmer for irrigating has been
Ave~~e costs of ~~~ tion systems have been determined . This gives an indication of its relative

prepared for all basins where irrigation develøpment value. To obtain a net value , the farm operating costs
is expected to occur. The costs are for both a P5*ct attributab le to irr igation must be deducted. Net
type system and individual farm systems. ~~ ~Y’~~ irrigation values were not determined as the derive-
costs include both federal and private investment and tion of these values are beyond the scope of this
are shown in Table 2-13. study.

~~~~ t-1 960 iaso~ooo aooo~oaoj TABLE 2-13. P,ojsclsd isrigatlon Investment ($1000)

B_In Private Fedaril Privets Fodural Private Fedurul

Nookesdi-Sumus 2.700 — 2,200 20.000 -. —

B IS4SIMII 1.360 1,100 5 000 2,760 16,000aeu sao - 540 - - -
WhIdusy-Caseusno Is. — - — —

Snotuo,.Jok $20 536 * 150 -

— 55 96 —Puyullup 340 - MD 340 -Noquully-Osuuliusss - MO 1.050 -

b~~s S.un4 SD 70 70 -

EIsdie-Oun non 14.610 - - —isnJsien ls. - - -

TOTAl. $SJ70 $14,610 $6,650 $25 000 $4 450 $15,000

Ac. ~~~~~~ y.vlty ~vIgalsd and 0,100 Ac. flaw I~~ds.
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TABLE 2-14. MdltlonsI ~ oas Income put acre associated with irrigation use

Total Acres Additional
Addition al Normally Gross Income

Basins Gross Income Irrigated Par Acts

Nookteck-$um , $1 630 000 17,000 $96
SkigIt-Somish 418,000 6,200 67
Stilliguamish 1b8,000 2,200 72
Whldbey-Cam.no Idands 46,000 900 51
SnOIIOmIIP. 593000 12,800 70
Ced.r Graen 679,000 2,600 223
Puysllup 493,000 3,700 133
Noqually-Dsichutas 450,000 5,600 80
West Sound 187,000 1,200 156
EIwIwDung.naw 1,429,000 15,900 90
SanJuan uslurids 3,000 100 30

As developed in the Irrigation Economy section In the study cited above , every $1 ,000,000 of
of this Appendix the additional annual gross incom e sales of farm products fro m irrigated land resulted in
which would accrue to the farmer for irrigating varies $810,000 in gross revenue to local processing and
from $30 to $223 per acre . These amounts are based marketing firms and $1,620,000 in gross receipts to
on present day values, cropping patterns , and levels of local retail, wholesale and service trades.
production and do not reflect future improved In addition to stimulating local business and
technology and management practices which will industry income , irrigation creates a demand for more
likely result in increased yields per acre from irriga. farm labor and labor to process the additional farm
ring. Neither does it reflect changes in the irrigated products and wor k in business and trade s serving
cropping pattern, i.e., shifts from low value per ton farmers and processors . The study showed that every
forage crops to high value per ton vegetable and berry $1,000,000 of sales of farm produ cts from irri gated
crops, which are likely to occur in the future. Table land resulted in 70.6 man-years of farm employment.
2-14 summarizes the additional gross income per acre Employment in agricultural processing was 25.2
by Basin associated with irrigation use. man-years per $1,000,000 of processing revenue from

irrigated crops and associated livestock products, and
IMPACT ON THE ECONOMY 62.2 man-years of work resulted from every

FROM IRRIGATION $1,000,000 of gross receipts of retail, wholesale and
service trades that supported irrigated farming and
processors of irrigated agricultural products.Agriculture is an important industry in the

Puget Sound Area and irrigation has increased its Table 2-15 shows the result of applying these
factors to the increased value of agricultural produc-value to the economy. tion resulting trom irrigation as shown in Table 24.A recent study has shown that irrigation favor-

ably influences the economic growth of local corn-
munities.1 It Indicated that In addition to the TABLE 2-15. EconomIc Impact of Irrigation on
Increased value of agricultural output, other measures income and employment In the Pugst Sound Ass.
of economic growth were also achieved by various
sectors of the local economy responding to the Industry Gross Related

I ncome En~ 4oymuntadditional volume of agricultural production resulting i$imoi ~M.n.Vaers)from irrigation.
Basic Aylculturs 6.286 440

1 Eca omk Dsvslo mast of the Columbia Basin Project 5.052 130
_____ _______ Tr.d.s.ndSsrvlcss 10,182 630vdth a NelgIibarki~ Dryland Aria, EM 2501,

January IllS Co~g.s.atl~ Extension Ssrvlas. Wathln ton 25 .061 1.200
stew —-
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FEDERAL AND STATE ASSISTANCE ance . Congress must approve the project and appro-
priate funds before construction can start.

The principal Federal and State agencies re- The concept of reimbu rsabi lity is a major
sponsible for constructing and/or supp ly ing local controlling factor in all reclamation financial and
assistance for developing an irrigation system are the formulation activities , Federal Reclamation Law re-
Bureau of Reclamation , Soil Conservation Service , quires that all costs allocated to Irrigation be repaid
and the Washington State Department of Water to the Federal Government over a 40-year period
Resources. Each of these agency ’s authorities and without interest. Annual operation and maintenance
responsibilities for developing or assisting in the cost s also must be full y borne by the water users. The
development of an irrigation syste m differs. The law further provides for an initial developmen t period
agency authoritie s and responsibilitie s are outlined In of up to ten years during which no repayment of
the following paragraphs construction costs are required . When appropriate ,

specific projects are authorized by Congress to allow
Bureau of Reclamation for a 50-year repayment period. Irrigators repay

The Bureau of Reclamation is the agency construction costs within their ability to pay. Costs
within the United States Department of the Interior beyond the irrigator ’s ability to repay may be
having responsib ility for development 01 irr igat ion returned to the Federal Treasu ry through surplus
projects in the western states. Althoug h irrigation Federal power revenues or from other sources of
development has long been a part of the Bureau ’s revenue as derived by the Secretary.
program functions such as power , recreation , fish and The amount the landowners would be expected
wildlife, municipal and industrial water supp lies, to pay for an irr igation project is determined from
flood control , navigation, water quality control , area economic studies. Factors considered in these studies
redevelopment and sedimentation are considered in include typ es of soil, crops that can be grown ,
formulating development plans. transportati on costs , market, typ e of irrig ation service

Broadly, the Bureau’s responsibilities are to: (1) provided , and farm costs.
investig ate and develop jointly with other related For a more detailed explanation of the Bureau
State and Federal agencies plans for potential projects of Reclamation ’s programs and responsibilit ies see
to conserve and utilize wa ter and related land Append ix II, Political and Legislative Environment .
resources , (2) design and construct authori zed pro -
jects for which funds have been appropriated by the Soil Conservation Service
Congress; (3) operate and maintain pt~ ects and The Soil Conservation Service is the agency of
project facilities constructed by the Bureau, and the United States Departmen t of Agriculture given
inspect the operation and maintenance of projects the responsibility of developi ng and carrying out a
and project facilities constructed by the Bureau but national soil and water program through local soil and
operated and maintained by water users; and, (4) water conservation districts organized under State
negotiate, execute and administer repayment con- law. In tho work the Service brings together scientist s
tracts , water service contracts, and water -user opera. and technologists from many fields to assist indiv i-
tiori and maintenance contracts. dual landowners with the conservation development

In addition the Bureau of Reclamat ion admin - and multip le uses of land and water resources .
isters the program authorized under the Small The Soil Conservat ion Service emphas izes tech-
Reclamation Projects Act of 1956. This Act , as nica l assistance provided through individual
amended June 5 , 1957 and September 2, 1966 , conservation plans and agreements detaili ng proper
established a program under which certain types of land use . Included in this assistance are soil classifica- —

organizetions can obtain loans for small reclamation tions and interpretations , and detailed plans for the
projects and grants for those portions of the projects development , storage , conveyance and application of
that are nonreimbursable as a matter of national irrigation where applicable. Landowners needing
policy, assistance of this nature apply for such services

8 initial Interest for developing a reclamation through their local soil and water conservation

I 

project must come from the local landowners. A districts.
detailed study is necessary to determine how the land The Watershed Protection and Flood Preven-
and water resour ce could best be utilized. The project tion Act (Public Law 566) is intended to enable local
plan Is developed wit h local participation and assist- people to cope with flood siltation and erosion
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damage in watershed areas up to 250,000 acres in public surface and groundwaters , issue permits and
size . The act further provides for water storage needs water right certificates. Provide field supervision in
for agricultural water management , public recreat ion the enfor cement and regulation of diversion s and
and fish and wil dlife development in addition to soil withd rawals in accordance with established rights.
and water conservation and flood prevention. 5. Within the limits prescribed by State
Emphasis is on multiple use of such projects. stat utes , the Department may make loans to irriga-

The project s are initiated by local people who tion and reclamation districts from the “Reclamation
assist in planning, construction , operation , mainten- Revolving Fund” for specified periods of time ,
ance and financing . Local people own all the str uc- specified rates of interes t , and schedules of repay-
tures that may be built , On approved projects the ment. These funds may be used for construction of
Federal Government pays for all engineering services new projects, rehabilitation and/or extension of
and up to 50 percent of the construction cost for present projects.
irrigation and drainage facil ities. Add itiona l information on the State Depart-

Local interests pay other costs including cost of ment of Water Resources’ program s and respon-
land rights, and costs of including municipal and sibdit ies is contained in Appendix Ii , Political and
industrial storage in structures. Legislative Environment ,

Projects may be sponsored or co-sponsored by
any agency qualified under State law. These include FUTURE IRRIGATION
various departments of the State Government, soil CONSIDERATIONS
and water conservation dist ricts , improvement dis-
tricts , municipalities, counties and other special pur- New concepts in the field of irrigation will
pose districts. Application for ms can be obtained likely be adopted as development of water and land
from the Washington State Department of Water resources in the Puget Sound Area progresses. Two
Resources or from the Soil Conservation Service , such concepts that would have an impact on future

Additional informati on on the Soil Conser- needs for irrigation in the Area, if practically applied ,
vation Service’s prog rams and responsibilities is con- are: (1) utilization of cooling water from thermal
mined in Appendix II, Political and Legislative ~~~~

- generating plants as a source of irrig ation wate r
v ironment. supp ly; and , (2) irrigation of forest lands.
State of Washington Thermal Generation and IrrigationThe State Department of Water Resources has 

As the demand for electric power increases inthe responsibility for participating and assisting in the the Puget Sound Area , additional sources ofplanning, development and utilization, of the water generation w ifi be required. Thermal generation is oneand related land resources for the Puget Sound A rea. alternative for future supply. A consideration inIn accordance with the authorities , powers and planning for development of thermal generatingduties set forth in the respective State statutes, the jlw ~~ is determ ining satisfacto ry methods for dis-Department of Water Resources will:
1. Assist in the determination of the need for posing of waste heat. If a generating plant could

and in the organization of irrigation districts or other discharge its cooling w ater directly into an irrigation
organization for this purpose . system in lieu of costly cooling devices, benefits

could accrue to the plant , the irrigation project and2. Encourage, advise and assist individuals and 
downstream water users. There will be need forgroups of landowners and operators in the planning considerable coordination in planning to match imga-and developmen t of irrigation syste ms and projects.

3. Make studies or investigations of the soft tion projects and generat ing plant s in location and
size. Interest in such studies is developing and ifciency of the source and supply of water , nature of feasible plans can be formulated there would be athe soil and its susceptibility to irrigation, the duty of significant impact on irrigation possi bilities in thewater for irrig ation , the probable need for drainage, Puget Sound Area.probable cost of facilities, wate r rights and other

property rights necessary for the project and such Forest Lnd Irrigation
other matters as deemed pertinent to the 5U0C515 of Irrigation has long been used in agriculture for
the project. increasing the yield of field crops, however, the

4. Process applications for the appropriation of tec hniq ue has had virtually no application 
- 

to forest
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lands. For various reasons, irrigation practices have The estimate is based largely on physical land
not been applied extensively to forest lands in the characteristics and is not an analysis of the feasibility
past; however, the ever increasing demand for wood of fore st land irrigation. Such a feasibility analysis
fiber, combined with a continuing decrease in the would have to consider the management intent of the
area devoted to forest production , makes it impera- landowners , the expected increase in yield of wood
tive that yields from the remaining lands be Increased, products due to irrigation, the long-term cost of
Irrigation is one of the most promising means of water and its application to the land, and the
accomplishing this purpose. The next century will availability of water for this purpose. This type of
almost certainly see a wider application of irr igat ion analysis is complex and beyond the scope of this
to forest lands in those areas where it is both study.
physically and economically feasible, and where To provide a measure of the yield which could
water is available for such use. As a result, a be expected from irrigation, a Douglas fir site index
determination of the potential for forest land irriga- rating based on measurements of trees growing in the
tion is of considerable importance in long-range water Puget Sound soils was used. If, through application of
resource planning, irrigation, the site index of the water deficient soils

Since irrigation has not been applied to forest could be raised from the present median of 136 to
lands except on an experimental basis, there is a 157, an increase in yield of 15 percent could be
limited amount of data based on field trials. An realized from these lands. Of course, there are
estimate of potentially irrigable land can be made by limiting factors other than water that affect land
an analysis of the character and composition of forest productivity, however, these apply to a greater extent
soils. The soil is a major factor affecting the yield on those soils which were not classified as water
from forest lands and is also the most important deficient. it is therefore considered that a 15 percent
consideration in determining the suitability of the increase is conservative.
land for irrigation. Detailed soils information, pro- On the basis of saw logs for a 100-year rotation,
vided by the Soil Conservation Service is available for the anticip ated increase in yield would be about
the Puget Sound Area. The estimate of potentially ir- 26,000 board feet per acre , International V-i rule .1
rigable forest land is based on an analysis of this At the present time little is known of the actual
soil data . productivi ty or value of using thermal cooling water

The results of this analysis are not precise, but for irrigation or the irrig ation of forests . The Irriga-
are considered a reasonably accurate estimate of the tion Committee does recognize the potential of this
potential for forest land irrigation. The soils also serve resource and recommends that should these applica-
to indicate the magnitude of water use that might tions beco me feasible in the future , they should be
occur should this practice be undertaken. The results incorporated into the plan for the Puget Sound Area.
are shown in the following tabulations: 1 

~~~~~~~~ fr~~~ Indsx to Baird Fast tsksn from Visid
of Douglas Fir in the Picif Ic Northv4st , Thchnic.l Bulletin
No. 201, US.D.A .

Primary Secondary Total Total Water
Area2 Area3 Area Requirements
(acres) (acres) (acres) (acre-feet)

Nocksack-Sumas 45,200 9,300 54,500 180,000

~~agit.S.mish 17,700 7,200 24,900 82,000
Stlflaguamlilt 14,600 6,000 20,600 68,000
Snohomib 41,100 62,000 303,200 340,000
Cedar-Green 10,000 37,800 47,800 158,000
Puyallup 48,500 33,400 81,900 270,000
Nisqually-Deachutes 80,100 46,500 126,600 418,000
West Sound 91,700 79,700 171,400 566,000
Elwha-Dunganesa 4,100 -. 4,100 13,000
TOTAL 353,000 281,900 635,000 2,095 ,000

1 
~~ idLiy, Cemsno and $sn Juan llan~~ lane ~~ re ..siulsd titsy —, not conuI~~rsd naltuble for commercial forest
stdture eec sl.sNiunw i..

2 
~~~~~~~~~~~ ~~~~~~~~~~~
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NOOKSACK—SUMAS BASINS
The Nooksack-Sumas Basins are in northern The Nooksack River drains 777 square-miles

Washington , almost entire ly within Whatcom County. within the Nooksack-Sumas drainage from its source
Extending south from British Columbia to the Skag it on the western slopes of Mt. Baker to Belling ham
Basin and east from the Strait of Georg ia to the Bay. The Middle and South Forks join the main
Cascade Range , the area includes the drainage systems stre am above the town of Deming . Below Deming,
of the Nooksack Rive r , portions of t he Sumas and the river flows through a broad alluvial plain for 37
Ch illiwack Rive r drainages , and several minor drain - miles , discharging into Belling ham Bay. The Sumas
age basins tributary to the Strait of Georgia. River , which originates on Sumas Mountain near

The eastern portion of the Basins , extending North Cedarville , meanders throug h a broad, fertile
into the Cascade Range . is characterized by rugged , valley and crosses the border into Canada at the city
heavily forested , mountainous terrain. Much of the of Sumas , draining about 56 square miles in the
eastern part is present l y managed for wilderness United States. The largest tributary, Johnson Creek ,
recreation areas by the U.S. Forest Service , joins the Sumas Rive r just east of the city of Sumas ,

West of Deming are hummocky g lacial plateaus draining much of the western part of the Sumas
connected by gentle slopes grading down to broad Valley. The Chi ll iwack Rive r drains about 174 square
river valleys. The upland plateaus tend to consist of miles at the extreme eastern part of the basin before
rolling hills composed of soils with slowly to very crossing into Canada.
slowly permeable substrata. The Nooksack and Sumas The climate is characterized by cool summers
floodplains make up much of the lowlands, and moist , mild winters. Average annual precipitation
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PHOTO 3-1. General view of Nooksack Valley, looking southeast toward Mount Baker with lynden in
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ranges from 32 inches near the Puget Sound to over Whatcom County , (essentially the Nooksack-
100 inches on Mt. Baker. About 75 percent of the Sumas Basins), is the leading dairy county of the
precipitation occurs during the winter months State of Washington and ranks eighth within the State
(October -March) - Average monthl y temp eratures at in the value of all farm products sold. Timber
Bellingham range from 36°F in January to 61°F in production is a major industry with woodland com-
August. prising about 75 percent of the area of the Basins.

Croplands are located mainly on the rich Deep water ports at Bellingham and Blam e are
alluvia l low lands. Woodland use predominates as the major contributors to the Basins’ development. Major
elevation increases. Much of the higher mountainous industrie s in this area include petroleum refining and
area of forest and alpine land is in Federal ownershi p. storage , pulp and paper mill opera t ions , and an
Land use within the Basins is shown below: aluminum plant. New and expanding iadustria l activ-

Acres ity emphasizes the grow ing importance of deep-draft
— access adjacent to avai lable large land areas. In 1967,

Crop land i~~,ooo a site at Bellingham was being developed for in-
Rangeland 12 ,000 dustrial use through the reclamation of tidelands .
Forest 609 ~J(J The population of Whatcom County has shown
Rural nonagricultural 13 ,000 an irregular but steady growth , and is now about half
Built-up areas 21 (YJ() urban and half rural. Whatcom County has grown

from 60,335 in 1940 to 70,317 in 1960, an increase

Total 792,000 of 15.8 percent, which is considerably less than the
national rate of increase of 36.2 percent for the same

• , period.
___________________ 

3ellingham, with a population of 36,500, is the
7gtT~ .--  ~~~~~ 

“
~~~:

‘
~~~~

‘ •~~~ 

‘ largest city in the Basins and is the princi pal trading
_______ center.

-

PHOTO 3-2. TypIcal dairy farm near Lynden. (US8R
photo)
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• PRESENT STATUS
Development of irrigation in the Nooksack- between crop consumptive use , effective precipitation

Sumas Basins following World War II has been both and crop irrigation requirement.
rapid and extensive. However , unlike the arid regions
of the State, the acreage irrigated varies from year to
year, depending upon the amount of precipitation IRRIGATED LANDS
received during the growing season. For example, the
US. Census of Agriculture reported about 16 ,700 Nearly all of the presently irrigated lands are
acres irrigated in 1959, a year with near average located in the lowlands along the Nooksack and
precipitation during the growing season. By contrast , Sumas rivers and on the benchiands north of Lynden.
in 1964, a year with above normal precipitation , only The remaining irrigated lands occur irregularly
4,500 acres were irrigated. The close relation ship of throughout the Basins.
growing season precipitation with irrigation use is Soils of the irrigated lands vary considerabl y in
further illustrated in the dry 1965 season when characteristics and quality. Surface soils range in
38,400 acres were irrigated. Based upon crop irnga- texture from silty clay loam to sandy loam, and
tion requirements and average growing season precipi- subsoils from dense clays to sand and gravel.
tation, the annual acreage norma lly irrigated is about Topography of most of the irrigated lands is
17,000 acres. Figure 3-1 illustrates the relationship nearly level to slightly undulating. Most of the lands

are sprinkler irrigated.
Irrigated lands were classified as class 1,2, or 3

// / depend ing upon their relative suita bility for imgation
4 /~/%~) Ø ~ /~’/ ,~ 965 development The lands classified are shown on

-, Figure 3.2. A summary of the lands irrigated in 1965,

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ is shown below.

APR NAY JUN AS. AUG S4P 0 1
1 6,410

~~~~~~~~~~~~~~~~ Total 38,400

/ -~~~N~~W’N \
‘a ~~~~~ 

~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ An explanation of land classification proce-

7 ~~~~~~~~~~~
‘\ dures and criteria used in this study is given in the

section of this appendix which discusses The Puget
~~ ~i, ~~~ Sound Area.

- - WATER RESOURCES

4 / ~~ ~~ AVERAGE water supply
: 

~~~~~~~~~~~~~~~~~~~~~ Irrigation has generally developed near the
. Nooksack River small tributaries, and where ground

// // water is easily obtamed The water supply for
irrigated lands is obtained from wells and individual

___________________________ diversions from the Nooksack River, Sumas River,APR NAY P35 3A. MIS SIP OCT coastal streams , and their tributaries. Some small
FIGURE 3-1. Crop Irrigation requirements for typical lakes in the area alco serve as a source for irrigation
dry , wet and ~erIge vans. water. About 60 percent of the presently irrigated
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PHOTO 3-3. Typical view of farmlands in the Nooksack Valley near Ferndale. (USBR photo)

lands receive their water supply from ground water Nooksack River runoff is characterized by two
and 40 percent from surface sources. periods of high flow; in early winter (December-

The Nooksack-Sumas Basins have a relatively January), and in late spring (April-June). Approxi-
Large surface water resource . The annual runoff of the mately 55 percent of the annual runoff occurs April
Nooksack River near Lynden, averages 23 million through October. Minimum flows generall y occur in
acre-feet. Monthly and annual runoff at selected sites August and September.
on t he Nooksack River are shown in Table 3-1 .

TABLE 3-1. Monthly and annual runoff-l000’s of acre-feet (perIod: 1931-1960)
Ya Oct. Nov. D.c. Jan. Fib. M~~, Ap!. May Juai July A u .  SipS. Annual

SOUTH FORK NOOKSACK n.w WICKERSHAM: (103 sq. mU

Mai. (1954) 56.5 69.8 88.0 52.0 61.2 35.6 48.4 73.0 76.2 66.5 30.8 22.3 675.0

MIss. (9944) 23.9 18.6 48.8 19.4 282 32.4 36.1 49.9 28.8 9.1 6.8 fl.9 364.0
Main 41.5 56.3 64.9 66.4 42.3 42.9 52.4 669 54.9 27.1 11.9 97.4 534.0

NOOKSACK RIVER at DEWING: (584 sq . in).)

Max. (1964) 241.2 334.2 402.8 249.3 290.4 961.2 174.3 288.6 339.3 325.2 204.1 141.1 3,114.0
Miss. 11944) 106.9 81.5 198.8 9 10.4 91.8 922.3 136.9 207.3 187.0 110.5 81.4 118.0 I.617.0
M u s s  175.1 218.7 256.9 217.2 967.0 177 8 206.0 264.9 279.8 201.0 914.1 906.4 2494.0

NOOKSACK RIVER nI~~ LYNDEN: (848 sq. ml.)

~~~~~ . (9969) 226 1 323.8 382.5 372.5 944.9 194.8 359.1 346.4 343.8 252.7 129.9 240.1 3,309.0
4 - 

WIn. (1944) 113.0 84.1 296.5 917.3 105.6 929.7 150.0 212.0 203.6 118.1 83.0 920.8 1.214 0
Main 181.4 232.8 277.4 238.0 183.5 192.9 216.0 301.7 293.2 209.9 116.0 106.6 2.551 0
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PHOTO 3.4. Early cultivation of lands helps offset costs of clearing. Note large Irrigation sprinkler in the
background. (USBR photo)

The flows of the small coastal streams and the drawdown.
Sumas River are typical of runoff patterns for streams Areas of low yield are generally in the upland
in low altitude basins. Buildup of streamfiow legms area s, which are underlain with glacial till.
in December, reaches a maximum in February and The ground water is of good quality although it
decreases by March. Minimum flows occur usually in contains more dissolved solids than the surface
August and September. waters. Iron is the most objectionable constituent of

Surface water is of excellent quality for irriga- the ground wa ter supply . Generally, irrigation from
tion use based on analysis of samples taken. Surface wells has been practiced for over 20 years with no
water has been used for irr igation for approxi mately apparent harmful effects to soils or crops.
40 years with no apparent harmful effects on soils or 

____________

crops Most sediment problems are assoc iated w ith ... ~ 
‘
~ ~~~~~~ ‘~rfi~erosion of steep mountain watersheds and bank -

. 
‘i~~.~J ~.j ;~~)i~.- ’ k

~erosion of sandy terrace deposits in the lowlands - ‘4’This eros ion is associated with high river flows, and . ~~ t~ii ~~~~~~~~~~ .
~

presents no serious problems during the irrigation ~~season.
An adequate 88pply of ground water exists in

most lowland areas. The aquifers are river and
glacial-deposited materials which extend throughout
most of the western lowlands. Hydrographs of several
observation wells show that natural recharge equals or
exceeds annual withdrawal. High ground water yields
can generally be obtained in the lowland sections of
the Basins. Shallow wells In these areas produce yields PHOTO 3-5. AItsif. under iI~rlgStIOn new Lake Wiser.
of 100-200 gallons per minute with only 2-3 feet of (USBR PhOtO)

~
_‘

~~‘.:.‘. 
.. .. ..:ii:~:::. 

. U~~r~~~~- -



Watsr Rights (17,000 acres) require an average annual diversion of
There has been no adjudication of water rights 32,000 acre-feet. About 60 percent of this is obtained

in the Nooksack-Sumas Basins. As of April 30, 1967, from ground water and 40 percent from surface
there were about 13,000 acres of land which held a sources.
permit or certificate for a surface water right. The Monthly irrigation requirements during the
total diversion to serve this acreage, along with growing season are shown in Table 3-2.

- - 
combined rights for stock and domestic water , is The 17,000 acres normally irrigated contribute
approximately 120 cubic feet per second. an estimated annual net return flow of 10,000

Increased water use in recent years has created acre-feet. The resulting depletion averages 22,000
a conflict of interest on some minor tributaries . acre-feet annually.
Several smaller streams and tributaries have ~~~‘ TABLE 3-L ~~~~~~ lismeobclosed to further appropriation while a few others are — “

subject to designated low-flow restrictions. .he, July Aui. Sept. Totsi
Irrigation ground water rights, as of September —

30, 1966, totaled about ISO cubic feet per second for Distribution 22% 37% Z% 13% 100%

about 15,000 acres.
Rsqulrsmsnt

Wat.’ Ruquhimeols (Acr,.Pest!Acst) .25 .42 33 .15 1.14
The irrigation requirements for the Nooksack-

Sumu Basins base been estimated using clirnatolcgi- Farm Delivery
cal data from the Blam e station. The average preclpi- 

~Z~~~~~mi 40 .07 .51 .23 101
tatico at Blam e during the months of June, July and
August is about 4 Inches. DivurPon Requirement

Annual consumptive use of irrigated crops is . 
(A~a-Fest/Aers) .42 .71 .53 .25 1.01

estimated at 1.85 acre-feet per acre. Ptecipitatlon and
4 soil moisture that would be effective in meeting ~‘~~ P~~Y of Supply

consumptive use requirements of crops would be With few exceptions the quantity of the waters
about 0.71 acre-feet per acre in a dry year. Thus, the iii the Basins is adequate to meet the present
consumptive use to be met by irrigation would be ir~V~b0n OCCdS of the area. Some small areas in the
1.14 acre-feet per acre. With an estimated farm uplands near the edge of the Basins are deficient in
irrigation efficiency of 63 percent, a farm delivery groW~d water. Also, sufficient surface water is not
requirement of 1.81 acre-feet per acre would be available during periods of low flow on certain small
required. Using this farm delivery requirement and an tributaries. Many irrigators In the area tend to rely
estimated operational loss and waste of 5 percent of upon rainfall to meet their needs. In these cases,
the diverted amount, the normally Irrigated lends irrigation is used to prevent crop failure rather than

.;4~~~~~~~iu i I.i~~ ’~~~$ 
;~~ •

IR RIGATION ECONOMY

~~ P ~~~~~~~~ ~~~~~~~ 
- 

- 

Summary of Inigitlon Valuss
The present value of irrigation is the incre-

tion and increased livestock production attributable
to irrigation in an average year. These incremental
values are $869,000 from Increased crop production ,

~

I 

mental gross income ‘value of increased crop produc.

and $761,000 from Increased product ion of live-
stock and livestock products, for a total value of
$1,630,000.

Other values from lrr~~t1on that accrue to the
farmsr and to other sectors of the local economy are

PHOTO 34 lMgalkig gr south of Lynden. (USBR “~~J briefly lit the section of this appendix
— coveting 11~ Puget Sound Area.

_ _ _ _  
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Basic Data grass-clover crops used for hay and pasture, although
Agricultural Census data for 1964 and field some is in corn sflage. The early crop of grass,

survey information have been used as a basis for generally cut in May, is harvested for silage or green
estimating cropping patterns, farm types and sizes, feed, as the weather is too wet to graze or make hay.
numbers of farms, value at farm products sold, Later in the season , this cropland is irrigated and
livestock numbers and production, and value of grazed or harvested as hay. Some forage is cut for

~ livestock products. The census data has been adjusted green feed all season. Most of the forage crops are -

to reflect basin rather than county boundaries. These used within the Basins.
adjustments are explained in detail in the section of

TABLE 3-4. Estimated land um and crop productionthis appendix which discusses The Puget Sound Area. related to irJg.tlon

Number, Typs~, and Bia, of Farms l ncrssusd -

There are about 2,760 farms in the P4ooksack- P oduciwn ’
Sumas Basins. About 170 cr six percent of the farms 

- Nelatsd so
Acres Unit lrrlisdonhad irrigated cropland Mi 1964. As shown in Table N~~edI~ of3.3, dairy and other livestock farms are the most Crop Group Irrlgstsd Yield Acre1 101112

common farming enterprises in the Busies identified
by source of farm income. ~~~ 340 ion .36 120

TA$LE 33 Pam tVp.S—1SN1 Field Cro$)S 1.770 Ton 4.57 8.090

Estimated Foriges 12,300
Typs Number Percent Hay (6.640) Ton 1.33 8.830
(A of Tont Pssturs (5,430) AIIM ~ 17 17.210Corn Slugs (230) Ton 2.00 480

FisldCiip 30 1.1
Vu..,.tMM. 25 1.0 930 Ton 2.70 2610
Fruit nd P4ij~ 120 4.3 Snap Been. (210) Ton (.85) (180)Beet. (60) Ton (5.00) (300)Poulvy 106 3.8

(120) Ton (6.45) (770)DsIry 976 36.3
_____ Seoet Corn (360) Ton (2.38) (860)Other LlvsuSo~* 200 7.2

CuoumbersGeneral 56 2.0 (180) Ton (2.20) (~~Q)1.250 463 Berries 1,660 Ton 1.18 1.660
TOtal 2.160 100.0 (930) Ton (113) (1.060)

________________________________________ Rsepbsrrjss (680) Ton (1.26) (060)BluthsrriesI limited fr ~q~ 
(~~j~ (A Ag~~~ ft~~~. (50) Ton (1-00) (50)

2 Rounded to the newest 5. Total 17000
I See The Pu~et Sound Ares for method of derivation.

The average size of commercial farms is about 2 ROUnded to die nearest 10.80 acres and farms with irrigated cropland also
average about 80 acres. Commercial farms with milk Potatoes are the major field crop grown.
cows average about 32 cows per farm. Growers expect to irrigate most of their acreage in a

More than 70 percent of the irrigated cropland year with average precipitation. The Basins are a
is in forage crops. Field crops and berries account for prime producer of seed potatoes in the State . The
another 20 percent and the remainder is mostly in bulk of the production goes to California and Eastern

• - 
vegetables. Dairy farms and other livestock farms Washington potato growers.
comprise the bulk of the farms with irrigated crop- Sweet corn, snap beans, carrots, cucwnbers,
land. beets and green peas are the commercially important
Crops vegetable crops. All are irrigated to some extent. The

Total crop production related to irrigation use acreage of irrigated green peas is negligible.
is shown in Table 3-4. Almost sH of the commercial vegetables pro-

Most of the acreage desoted to forage is In duced In the Basins are marketed to processors. M

p 

-
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are processed locally, although some are shipped to derivation of estimated animal units of feed require-
nearby cities outside the Basins. ments and production is shown in Table 3-6.

Irrigated berries are the most important crops, The increased production from irrigated crop -
in terms of gross value, grown in the Basins. Straw- land used to produce forage in supp ort of livestock
berries and raspberries are the major berry crops , enterpri ses prov ides about 43 percent of the total
although some blueberr ies are raised , feed required in the Basins. This relationship is used

Most strawberries and raspberries are marketed to determine the proportion of total livestock pro-
to local and Canadian processors for freezing. Blue- duction attributable to irrigation.
berries are sold mostly on the fre~h market with Los The estimated production of livestock and
Angeles receiving the major share of production , livestock products related to irrigation, based on total

Irrigated small grains, mostly oats, are fre digestible nutrient (T.D.N.) requirements, is shown
quently grown as a nurse crop when establishing new in Table 3-7. The production is based on 43 percent
grass plantings. Because this is a feed grain deficient of the feed requirements being supplied by irrigated
area, most of the grains raised locally are fed to forages and grains as derived in Table 3-6.
livestock in the Basins. In terms of TD~N.’s only, the full feed require-

ments of about 5,230 head of cattle and calves couldcrop vaiues be met with the increased production of feeds from
Crop values related to irrigation are shown in irrigation. However, few farmers in the Basins raise all

Table 3-5. of their feed, and the nutritional requirements of
many more than 5,230 head of cattle are partially

Livestock satisfied by irrigated feeds.
Cattle operations, primarily dairying, are the

major livestock enterprises hi the Basins. Meat iacl~- Li~, todc and Livestock Product yaks.,ing and dairy processing plants are located in Belling- Estimated livestock values related to irrigation
ham and Lynden. Dairy products are also processed are shown in Table 3-8. The value estimates are based
at Mt. Vernon , 30 miles from Bellingham. The 

~ the propo rtion of feed attributable to irrigation.

TABLE 3-Bb Estimated crop values related to Irrigation

lncreeesd
Production

Unit of Related to Value
Crop Production l,rlgstlon Per UnIt Total

(Dollars) (Dollars)

Field Crope Ton 8.090 fl 178,000

Ton 2,510 41 102.900

erriee Ton 1,910 300 588,000

GraIns Ton 120

Sllgs Corn Ton 460
Hey Ton 8,830
Peebir. AIiM 17,210
Totel 868,900

_Roundsd 869,000
Avsrspe prices r.sMd—ei$ueted normalized heals.

Snap Oeme - $130/Ton
lasts - $ 26/Ton
Cwots - $ 31/Ton Str~~ srrIss - $270/Ton
Snast Corn $ 20/Ton R~~bsnles - $330/Ton
Cucuntsr - $ $3/Ton Slusbsrr(se • $380/Ton

‘Accounlsd far In llvessc~~ and IheutoJi psoduct values.

3.10
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TABLE 3-6. Estimated feed requirements and production

Animal Units Total
Required Number of Animal Unit

Itsm Per Heed Heed1 Requirement

Dairy Csttle
Per Cow 1.672 34,840 58,183
Per Feeder .58 2,170 1,259

Best Cattle
Per Cow 1.272 8,180 10.389
Per Feeder .38 4,820 1,832

a-
Total 71,663

Rounded 71,700

Total
Amount Animal Unit Animal Units

Item Produced Equivalents3 Production

Foreges end Grain
Hey—Ton 8,830 .20 1,766

Pasture—AIiM 17.210 .08 1,377
Smell GraIns—Ton 120 .29 35

Corn Sliegs—Ton 460 .07 32

Totsl 3,210

Rounded 3,200

1 Rounded to the neeroet 10 heed.
2 Includes feed required for bulls and replacement stock usually associated with the breeding hard.
3 AnImal Units of feed par ton/AUM.

TABLE 3.7. EstImated production of livestock and livestock products related to Irrigation

Number Number Percent Production
or Amount on Related to Related to

— 
Item Sold Hand Total Irrigetlon lrrlgetion1

Cattle sod Calves 35,742 heed 80,501 head 116,243 heed 4.6 5.230 heed

MiSc 327,429,705 lbs. 327,429.705 lbs. 4.5 14,734,300 lbs.

utturfet In crssm 57 lbs. 57 lbs. 4.5 0 lbs.

I Livestock rounded to the nsrsst 10 heed, livestock products rounded to the nearest 100 lbs.

TABLE 34 EstImated liosebick and livestock product values related to kulgatlon

Value Adjusted Percent Value
of Adjustment Value of Related to Related to

- - 
- 

- Item Sales Factor1 Sales Irrigetlon
(Dollars) (Dollars) (Dollars)

- 
- j Dairy Products 13,895,000 1.011 14,600,798 45 857,300

Cattle and Calves 2 202.000 1.061 2,314,302 4.6 104,100

Total 711,400
Rounded *1,000

Prices .eualvsd—Llvestock and Lhesto* products.
2 P.ou.’dsd. Lon~-isrin edjua~ d normsllzed Index — 247 • 1.061

1914 Index 238
3-Il 
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PHOTO 3-7. Irrigating corn east of Ferndale. (US8R PHOTO 3-8. Raspberries being irrigated east of
photo) Blam e. (USSR photo)

FUTURE NEEDS
IRRIGATION POTENTIAL lands are on upland glacial hills, intermediate terraces,

and recent alluvial bottoms along the Nooksack River
Arabk lands in the Nooksack-Sumas Basins and other local streams. It is expected that there will

total 148,910 acres, of which 38,400 are presently be a total of about 78,000 acre s under irrigation in
irrigated and 110 ,510 are potentially irrigable. The the Basins by the year 2020.

PHOTO 3-9. Pubntlally Irrigeble lands In the vicinity of Psrndaio- Lake Tervall at right canter. Mount
Belier In bsck ound. (USER photo)

3.12 
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Land Characteristics Potentially Potentially
Soils within the Basins have developed under Land Irrigable Irrigable in

the influence of humid cli mate and moderate temp er- Class Cleared Tree Cover Total
ature. Surface soil textures are generally medium to lacres) (acres) (acres)
fine, of medium grade structure , and friable. Subsoils 2,910 820 3,730
generally have medium grade , subangu lar , blocky 2 36,570 4,960 41,530
structure which ranges from friable to firm. The 3 51 ,670 13,580 65 ,250
occurrence of water stable aggregates or granules in Total 91,150 19,36ö 110,510
the soil allows free movement of water throug h the These lands are shown on Figure 3-2.
soil while maintaining a desirable moisture holding
capacity. Natural fertility is moderate to high but
addition of fertilizers gives favorable economic re- PROJECTION OF
turns. FUTURE IRRIGATION

Recent alluvial bottom and terrace lands are
suited to the production of all crops adapted to the Expectations are that about 40,000 acres of
climate of the area , which includes grass and legumes new lands , primarily in the valley below Deming,
for pasture, strawberries, raspberries, potatoes, eventually will be under irrigation. Estimates indi cate
alfalfa, and vegetable crops. Local soil and drainage that 20,000 acres will be irrigated by 1980, and the
conditions may limit production to specialized crops remaining 20,000 acres by the year 2000. Projected
in some areas. The higher-lying, hilly, glacial lands are irrigation development to 1980 is expected to fo llow
best suited to production of pasture crops. However , present trends whereby additional farm units are
some of the adapted general farm crops could 1e placed unde r irrig ation each year . The units will be
grown on these lands, scattered throughout the Basins, and development

will be primaril y by private means. Since an abundant
In general, the potentially irrigable lands are supply of ground water exists in most lowland areas.

well suited to irrigation by sprinicler applicatio n, it is anticipated that this will be the source of supply
About 20% have some degree of topographic for the 20,000 acre s expected to be irrigated by
deficiency. A majority of these have slopes of less 1980.

than 10%, a relatively small part have slopes between
Present and Future water demands are :10 and 20% in general gradient.

New Supply Source Surface Diversions
About 65,000 acres of the potentially irrigable Irrigation GW SW Annual Peek

lands have varying degrees of drainage problems . On Y~M (acres) (acres) (acres) (ac.ft.) (cfs) -
the glacial upland soils the deficien cy is primarily
internal, and sprinkler application would be the Present — 23,000 15,400 29,000 200
practicable method on these lands. Most of the 1980 20,000 18,000 2,000 4,000 25
potentially imgable lands with drainage problems 2000 20,000 20,000 38,000 250
could be improved by construction of shallow surface 2020 —

drains, and improvement of natural channels for Maximum irrigation requirements for the Basins
removal of heavy winter precipitation, are:

Peak farm delivery requirement 79 acres/cfs
Farm delivery requirement 1.81 acre-feet/acre

Land Ch aise Diversion requirement 1.91 acre eet/acre
Potentially irrlgable lands in the Nookiack- The monthly distribution of the irrigation

Sumu Basins total 110,510 acres, of whIch 19,360 requirements are shown as percent of the annual
acres are in woodlands. The following tabulation demand.
shows the acreage distribution of potentially Irrigable June 22% August 28%
lands by land daises: July 37% September 13%

3.13 

Total 100%
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MEANS TO SATISFY NEEDS

Private FederalStreamfiow records indica ted there is adequate
water supplies in the Nooksack River to meet the

Present-l980 $2,700,000future irrigation needs. Those lands with adequate 
1980-2000 $2~ 0O,Ooo $20 ,000,000ground water supplies and relatively inexp ensive 
2000-2020 — --access to surface supplies likely will have been

developed by 1980. The 20,000 acres projected to be New Farmers Increased
developed between the years 1980 and 2000 could Year Irrigation Annual Gross Income
possibly be ir rigated throug h project-typ e (a~~s) 

_________________

developments using Nooksack River flows. The areas
appearing most favorab le for development at th is 1980 20,000 $1,920,000
t ime are located around Lake Terrell, south of 2000 20,000 $1,920,000
Tenmile Creek, and northeast of Lynden. These areas 2020 .- —
could be served by pumping from the Nooksack River For the 1980 level of development the annual
through pipe distribution systems. operating costs are estimated to be $220,000. The

To determine the relative economics of in’- cost of developing individual farm sprinider systems
gating some of the potentially irrigable lands , cost are outlined in The Puget Sound Area under Means to
estimates were made of a typical project-typ e in I- Satisfy Needs.
gation system. Also, the farmer’s additional gross Based on present day values , croppin g patterns,
income value resulting from irrigation was deter - and levels of production , the additional annual gross
mined, income that would accrue to the farmer for irrigating

The estimate is based on pumping from the new , potentia lly-irrigab le lands would amount to
Nooksack River into a buried pipe distribution approximately $96 per acre and is summarized as
system to provide water to the lands by sprinkler follows:
application. Long discharge lines and relative ly lush The State and Federal agencies with respon-pump lifts would be necessary to serve the potentially 

sib ilities for constructing and/or supplying localirrigable lands lying at the higher elevations away
assistance for developin g an irrigation system arefrom the river. discussed in the Puget Sound Area under Means to

The total investment cost for this type of Satisfy Needs.
system would be about $1,000 per acre. Annual Estimated net depletions of surface and ground
operation and maintenance costs would range from water sources associated with present and anticipated
$9 to $13 per acre. These operating costs include irrigation development are shown below:
power, operation, maintenance and replacement New Net Depletion1 Total Accu-
costs. If upstream storage is required to meet the Irrigation GW SW mulated
water supply needs, additional costs would be in- y

~~ Depletion
volved. Also there would be a cost for the individua l 

_____ 

(acres) (ac.ft .) (ac.ft .) (ac.ft .)
farm sprinkler system which is not included in the
project costs. Present — 30,000 20,000 50,000

The projected investment costs for the Nook- 1980 20,000 23,000 3,000 76,000
esck-Sumas Basins are shown in the following tabula- 2000 20,000 — 26,000 102,000
tlon: 2020 — — — 102,000

1Div~~~~ requirement minus return flow .

3.14
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SKAGIT-SAMISH BASINS

The Skagit -Samish Basins cover about 3,184 The followin g tabulation indicates land use in
square miles between the Nooksack-Sumas Basins and the Basins.
Canada on the north to the Stillaguamish and Acres
Snohomish Basins on the south , and easterl y from Cropland 100,000Puget Sound to the crest of the Cascade Range . Major
features include the Skagit River, Samish River, 20,000

Forest 1,754,000several small streams and a number of offshore
islan ds Rural nonagricultural 20,000

Built-up areas 19 ,000The Skagit River , with its source in British
Columbia , is t he largest stream in the Puget Sound Total 1,913,000
Area. The upper reaches of the Skagit River Basin are
characterized by steep, rugged , alpine mountains , Settlement and development has progressed
tumbling streams and narrow valleys which merge and most rapidl y in the river valleys and in the broad
gradually broa den out into a large glacial outwash delta areas at the mout hs of the Skagit and Samish
plain near Sedro Woolley . Below Sedro Woolley the Rivers. Since the earliest settlement , lumbering has
river meanders for several miles before it separates been one of the most important elements of the
into two distinct branche s and empties into Skagit economy. Anacortes is one of the leading fis h and
Bay. The Samish River , second largest stream in the seafood processing centers in the State . Limestone is
Basins, and its tributary Friday Creek originate in the an important industrial material in the area , supp ort-
mountainous area south of Bellingham and drain into ing a large cement plant at Concrete . Most of the
Samith Bay. agricultural enterprises are along the Skagit River

The climate of the area is characterized by cool bottom lands and alluvial plain . Dairy farms far
summers, mild winters , and high annual rainfall , outnumber all other typ es with a large part of the
Average annual precipitation increases from the coast cropp ed land in hay, vegetables and small grains. The
inland due to the orog raphic effect of increasing pea industry is a large contributor to the Nation ’s
elevations. The Basins receive about 75 percent of fresh frozen supply , and the high-quality strawberries
their annual precipitation durin g the period October provide a substantial share of the total farm income.
throug h March. Average temp eratures near the Puget Recreational resources in the Basins are substantial
Sound are 40°F in the winter and 62°F in the with oppo rtunitie s for camping, fishing, hiking, swim-
summer. ming, hunting, sai ling , winter sports , and scenic

Virgin vegetation was predominantly large con- attractions.
ifers , and today woodlands cover about 90 percent of The present popul ation of the Basins is about
the land area. Croplands are located primarily on the 56,900 with over half rura l. Principal urban sites are
rich alluvial lowlands with the extensive timber lands Anacortes , Mt. Vernon , Sedro Wool ley , and Burling-
in the higher mountainous areas. ton. Anacortes with a population of 8,630 in 1966 is

The alluvial plain of the Skagit River consists of the only saltwater po rt.
clay, silt , and fine sand in various proportions laid Contributing growth factors for the Basins ’
down by overflow of the river. Natural drainage economy have been the increase in row cropping and
characteristics of the silt b arns and sandy soils are related food processing, ship building activity in
generally good, while those of the finer textured soils Anacortes , and co nstruction of two oil refineries and
are somewhat restricted. These soils are very fertile. a chemical plant at Anacortes.
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V PRESENT STATUS

Irrigation development in the Skagit-Samist
Basins has been slow but constant with the greater 

965portion loca ted along the Skagit River and on its

~~~~~~~~~~~ co~ sUN,Tive

alluvial plain.
As in most of the Puget Sound Area, irrigation

here varies from year to year depending upon the
amount of precipitation received dur ing the growing ~~~\ 

-“4

~~~~~~~;~
__-. ‘I

~~~~ IPRtGIPIT
season. In 1965 , about 6.200 acres were irrigated in ~APR MAY JUN JUL AUG S€P OCTthe Basins and this is considered to be the acreage
normally irrigated. The relationship between crop

CONSUMPTIVEconsumptive use , effective precipitation, and irriga- USC
tion requirements is illustrated in Figure 4.1.

IRRIGATED LANDS

Present ly irrigated lands are located along the
PRECIPITATIONSkagit River from the community of Concrete to the

river mouth , and on the large fanshap ed delta plain APR MAY JUN JUL •‘~~ sa.

west of Sedro Woolley.
In the irrigated areas soil surface textures range

~L. CONSUMPTIVEusafrom loamy sands to silty clay b arns with most of the
irrigated acreage located on soils that are either coarse AVERAGE
or fine textured. Most of the soils have an open 

___________

CROP IRRIGATIONpermeable substrata. REQUIREMENT
Topography of the lands under irrigat ion is ______

nearly level to slightly undulating. Only about 250 ______ EFPEG lIVEacres of the irrigated lands have uneven surface relief PRECIPITATION

or slopes of over 8 percem in gradient. APR NAy JUN JUL AUG sa~ OCT
Presently irrigated lands in the Skagit-Samish

Basins were classified as classes 1, 2, or 3 depending FIGURE 4-1. Crop irrigation requirements for typical
upon their relative suitability for irrigation develop- dry, wet, and average years.
ment. The lands classified are shown on Figure 4-2. A
summary of the lands irrigated in 1965 is shown WATER RESOURCES
below.

Water Supply
Land Class Irrigated Water supply for the irrigated lands is obtained

(Acres) primarily from wells . Minor diversions from the
Skagit River, Samish River and their tributaries make

1 up the remaining supply. Nearly 70 percent of the
2 4,900 land receives its water supply from ground water and
3 800 the remaining 30 percent is supplied from surface

sources.
Total 6,200 The Skagit River his the barged runoff of the

drainage basins In the P~~et Sound Area, averagi ng
An exp lanation of land classification proce- about 12 mIllion acre eet annually at Mt. Vernon ,

dures and criteria used in this study is given in the About 7 million acre-feet or 60 percent of the total
section of this appendix which discusses The Puget runoff occurs during April-October as shown in Table
Sound Ares. 4-1. High runoff occurs in two periods; December and

4.2
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IRRIGAT ED LAND

4) POTENTIALLY IRRIGA SLE
~1— Tv.. Cov. r.d Land

Cl.ar.d Land

LAND CLASSIFICATION

Class 1 
_______ScsI. hi MUss

9 CIass 2~~~~~~~j

Class 3 
______

SKAGIT -SAM ISH BASINS

FIGURE 4-2 IrrIgation, Skagit-SamIsh Basins
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PHOTO 4-1. Skagit-Samish alluvial plain. Burlington is at the right with Sedro Woolley in center background.
(VSBR photo)

June , while minimum runoff generall y occurs in late occurrence of low flows during the dry sum mer
September or early October. Adequate Water is months.
available from the Skagit River Basin to supply The Samish River, as shown in Table 4-1 , has a
present irrig ation diversions. Glaciers and reserv oirs in strea mfiow pattern characterized by high runoff in
the upper Skagit River Basin have the effect of the winter months and a low flow period in August
regulating streamfiows by practically eliminating the and September. The runoff is primarily from rainfall ,

- 
Flows of the low altitude streams or their tributaries

~~,* N s /~~~~ ~~~~~~~~~~~~~~ V7 
“
~~ will occasionally drop to where shortages can occur ,

-. 
‘ !‘

~ ‘~? 
‘-

~~*~~ 
“ especially in the streams which are heavily appropri-

ated.
Surface water is of good quality as evidenced

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ by analysis of samples taken and by the fact that it
has been used for irrig ation for about 30 years with
no apparent harmful effects to soils or to crops

- grown. High sediment rates in the area are associated
with periods of high runoff. Irrigators have not
experienced extensive sedimentation problems from
the use of Skagit River water althoug h the potential
problem exists. Diversion s from the low altitude
streams such as the Samish River or Nookachamps
Creek experience very little sediment problem during
the irrigation seaso nS Glacial flour , which is nearlyPHOTO 4-2. TypIcal agricultura l area near Sedro always present in the Skagit River , has little effect onWoolley. (USBA photo) the use of the water for Irrigation.
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TABLE 4-1. ~t~~~Iy and annud ,vnoff— 1000’s of aces-fast (p.dot 1131-1990)

_ Mm. 0s~ Mm 
~~~~ 

A~~ ~~~~~~ . Annud

SKAGIT RIVER n.r MT. VERNON
Mm. (19941 797 1.412 1.342 957 1.096 1.402 1,064 1,364 2,386 2.196 1.049 907 15.520
Mlii. (1944) 499 352 966 613 463 484 631 1.070 1.167 641 420 692 7.630
M.sn 764 956 1.059 919 762 768 968 1,516 1,638 1.229 981 539 11,750

SAMISI4 RIVER nw IURLINGTON
Mm. 19141 6.9 15.7 491 34.2 38.1 42.9 27.9 12.4 6.1 2.8 2.3 2.0 241
M~ . (1944) 3.4 3.8 13.5 14.3 14.6 12.5 9.0 7.7 4.8 1.7 1.5 2.6 99
Musn • 5.7 20.0 39.3 288 38.1 22.1 16.9 10.5 6.9 3.2 2.3 2.7 176

•*wsrsp *wkus ps iod 194340.

Most of the ground water used for irrigation is Although more highly mineralized than surface
located in the central and eastern part of the alluvial water, ground water is of adequate quality for
plain. The plain consists of loamy sands and silty clay irrigation. High conductivity is evidenced at several
b arns laid down by the overflow of the river. Ground wells because they obtain water from older marine
water is at relatively shallow depths and some wells sedimentary deposits. Iron is also an objectionable
produce over 500 gallons per minute. constituent in some of the ground waters of the area.

The ground water supply in the upper Skagit Ground water generally increased in salinity from
River Basin (east of Sedro Woolley) is limited due to Sedro Woolley toward the bay areas. Generally,
the close proximity of bedrock to the surface. irrigation from wells in the Skagit Basin has been
Ground water in the western extremity of the alluvial practiced many years with no apparent harmful
plain generally produces low yields and tends to be effects to soils or crops.
brackish.

—_I
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PHOTO 4-3. Typlcd luvil 1upug~~~y of faeml..4s ~~st of $sdro WooI,y. (USIR photo)
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Monthly irrigation requirements during the
growing season are shown in Table 4-2.

TABLE 4-2. Irrlgstion requirements

_ -~~~~~~ I2~~
Distribution 19% 31% 30% 15% 100%

Crop Irrigation
R.quw. m.nt

____________________________________ (Acr.-F,,t/Acre) .22 .43 .35 .18 1.18

Farm D.Iivsry
R.quir.msnt
(Acr,-F..t/Acre) .34 .66 .55 .27 1.82

PHOTO 4-4. InIgoting pI~~irt from grOund wster Diversion Rsquirsmsnts
near S.*o Woollay (USSR photo) fAcr.-F..t/Acr.) .35 .71 .58 .28 1 .92

Return Plows from much of the land in the
Skagit River lowlands are collected in extensive

Water Rights drainage systems which discharge directly into Puget
There has been no adjudication of water rights Sound. Consequently, a very small portion of return

in the Skagit-Samish Basins. As of April 30, 1967 , flows are available for re-use. Estim ates of the annual
there were 4,400 acres in the Basins which had a net usable return flow of the irrigated lands are about
permit or a certificate for a surface water right. The 500 acre-feet resulting in an 11,500 acre-foot annual
total maximum diversion to serve this acreage is depletion of ground and surface waters.
about 48 cubic feet per second. Ground water
irrigation rights as c” September 30, 1966, total Adequacy of Supply
about 74 cubic feet per second for 6.300 acres. With few exceptions , the quantity of the waters

of the Skagit-Samish Basins are adequate to meet the
Water Requirements present irrigation needs of the area. Some areas,

Irrigation requirements for the Skagit-Samish primarily along the upper Skagit River and along the
Basins have been estimated using climatological data western portion of the delta plain, are deficient in
from the Sedro Woolley and Anacortes stations, ground water. Sufficient surface water is not available
Average precipitation for the months of June, July on some of the highly-appropriated small tributaries.
and August totals about four inches. Less than one
inch falls in July.

Annual consumptive use of irrigated crops is
estimated at 1.93 acre-feet per acre. Precipitation and -~~~~~

soil moisture that would be effective in meeting 5-

consumptive use requirements of crops would be ~~~~~‘r~ - :
about 0.75 acre-foot per acre in a dry year. The -

consumptive use to be met by irrigation would be —

about 1.18 acre-feet per acre. With an estimated farm
Irrigation efficiency of 65 percent, a firm delivery - 

~~~~~~

requirement of 1.82 acre-feet per acre would be ________
required.

Using this farm delivery requirement , and an
estimated operational loss and waste of S percent of
the diverted amount , the present ly irrigated lands
(6,200 acres) require an average annual diversion of PHOTO 44. krlgstln ~ irIng die &y summer
about I 2,000 acre-feet. mimdis. (USSR photo)

4-7

—~~~~~-- —— 5 -- — ,- - -— .- - -.- — --  .— ,__ ~~~~~~~~~~ .~ - - V -
- — - - - - -

— V



— V

IRRIGATION ECONOMY Crops
Summary of Irrigation Values Total crop production related to irrigation use

The present value of irrigation is the incre- is shown in Table ~~~~ .

mental gross income value of increased crop produc- Forage crops are grown on more than 85
tion and increased livestock production attribu table percent of the irrigated cropland. The remainder is
to irrigation in an average year . These incremental mostly in vegetables and berries. Irrigated grass or
values are $199,000 from increased crop production grass.clover crops are processed by dehydrating and
and $219,000 from increased production of livestock pelleting, harvested as hay, or grazed. The early crop
and livestock products for a total value of $418,000. is generally cut in May for si lage or green feed as the

Other values from irrigation that accrue to the weather Is too wet to make hay or graze. Later in the

farmer and to other sectors of the local economy are season, this cropland is irrigated and is harvested as
discussed briefly in the section of this appendix hay or is grazed, although some is cut for green feed
coveringlhe Puget Sound Area. all season. Almost all of the hay, silage and green

4 chop feed is used within the Basins. Grass that is
Basic Data dehydrated is harvested by green chop methods

Agricultural Census data for 1964 and field throughOut the season and is made into pellets which
survey information have been used as a basis for are used in making poultry feed for use throughout
estimating cropping patterns, farm types and sizes, the Pacific Northwest .
numbers of farms, value of farm products sold, Sweet corn , brocco li, cucumbers, and cauli-
livestock numbers and production, and value of flower, are commercially important vegetables that
Iivstoc k products . The census data has been adjusted are irrigated. Other vegetables grown commercially in
to reflect basin rather than county boundaries. These the Basins generally are not irrigated. Most vegetables
adjustments are explained In detail in the section of go to processors in and near the Basins.
this appendix which discusses The Puget Sound Area. Irrigated strawberries and raspberries are grown

commercially and are sold primarily to frozen food
Number, Type, and Size of Fame processors.

There are about 1,625 farms in the Skagit-
Samish Basins; only 55 , or about three percent, had TABLE 4-4. EstImated land use and crop production
irrigated cropland In 1964. As shown in Table 43 , related to Irrigation
dairy and other livestock farms are the most common
farming enterprises in the Basins identified by source
of farm income. ~~~~~°1’ Ames Unit Production Rslutsd

Crop Normally of to irrrtion
The average sine of commercial farms is about Group Irrigated Yield Per Acre Total2

130 acres and farms with irrigated cropland average —

nearly ISO acres. Commercial farms with milk cows Field Crops
average about 43 cows ~~ f~~ 

Potstoee 130 Ton 4.50 580
For~~s 5.390 — —

TABLE 4.3. Pam Types—11S41 Noy (2.150) Ton 1.01 2~170
_______________________________  Pasture (2.240) AUM 2.40 5.380

£~
_..~ssJ Number For DehydratIng (1.000) Ton 297 2,970

Type of Firm in S m s ’ P~~e..t of To~ V.pt.Us. 400 Ton 1.75 770
Field Cr~ 10 , Sweet Corn (90) Ton (2.00) (180)

— ~~~~~~~ 130 ~oco00 (70) Ton (340) (240)
4.8 Cucuntbsrs (40) Ton (3.22) (130)

PsudVy 40 ~,g Coidlflowsr (40) Ton (3.13) (120)

350 0~em Pass (200) Ton ( 50) (100)

Odiw L ’- -~- 130 4.3 240 Ton 1.50 360
0~~ W 41 ~,g SW~ibinlss (220) Ton (1.50) (340)
________ 

R baulas (20) Ton (1 13) (20)

‘III 1.151 1050 Toed 8.200
ItatJ.~jssd fran Csusm if A hUSzs. I$~ die Puist Sound Ave. for method of ~ rhetlon.
‘flsundpd So lbs issuese I. 2Rotmdsd So the nssvest 10.
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PHOTO 4-6. Gras dshy&ator north of Mt. Vernon. PHOTO 47. PIcking svawberrjes west of Mt. Vernon.
(USBR photo) (USSR photo)

Potatoes are the only field crop irrigated in the LivestockBasins. Some are sold for use locally and throughout Cattle operations, primarily dauying, are thethe Puget Sound Area, but most are shipped to major Iivestoc~k enterprises and meat packing and
markets in Californ ia and Texas. dairy processing plants are located in the Basins. The

derivation of estimated animal units of feed require-
Crop Values meats and production is shown in Table 4-6.

Crop values related to irrigation are shown in The increased production from irrigated crop-
Table 45. land used to produce forage in support of livestock

TABLE 4-5 Eetlmotsd asp valises ralotad to lerigatlosi

Iiurs d Production ValueCrop Link of Production ~elasd to Irrigation Per lJnjtI Total
_ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

(dollars) (dollars)

FIeld Crops Ton 510 22 12 800~Forages
Ton 2.170 .. .. 2

P ture AUM 5.360 2
For Dshy*.dng Ton 2.970 8 23.80O~V..getau... Ten 770 85 6L40&

Series Ton 360 270 97,200

Toed 199.200noundsd 199.200

~ Weighted aserage prices reeeIvsd—e~ usSsd normellasd beds.
Irocooti $l3WTon
Csullfloever $ SWTon
Swe.t Corn $ 2W’~ :
Cucw,ter, $ S3ITon
Green Psss $ 90lTon
S1rs~0e..los $27OfTon
n..,.b.nIi. $33OlTon
2 Values accounted for In llvuesodr and Nuasdi product vduee.
~ ~oundsd to the neursat $100.
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• . - . TABLE 4-6. EstImated feud requirements and pro-
duction

Animal Units Number Total
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Required of Animal Unit

Item Per Iliad Heed1 Requirement

Dairy Cattle
Per Cow 1.672 18.000 30.210
P~ Feeder .58 4,300 2.546

Bust C t i c
Per Cow 1.272 6.270 7.963

.38 

:::- 
42.100

Amount UnIt Animal Units
P14010 4-8. Young strawberry plants east of Sedro Item Produced Equhelsnte3 Production
Woofisy. (US8R photo)

Forages and Grains
Hay—Ton 2.170 .20 434

enterprises provides about 2.1 percent of the total PRIUrS—AUM s.aeo .08 430
feed required in the Basins. This relationship is used
to determine the proportion of total livestock pro- Total 884

duction attributable to irng~tion. Rounded 900
The estimated production of livestock and 1Roundsd to tie nearest 10 hued.livestock products related to Irrigation based on total .~~~ required f~ r~~-M5-u,jis,ro ,~ bulls and young

digestible nutrients CT.D~N.) requirement is shown in ,~~~~ ~~~~ associated with tie tteudlng herd.
Table 4-7. The production is based on 2.1 percent of 3Anirnal Units of feed per ton/AUM.
the feed requirements being supplied by irrigated
forages and grains as derived in Table 46.

In terms of T.D.N.’s only, the fuli feed require.
ments of about 1,550 head of cattle and calves could Livestock end Livestock Product Values
be met with the increased production of feeds from Estimated livestock and livestock product
irrigation. However, few farmers in the Basins raise aft values related to irrigation are shown in Table 4-8.
their feed. In reality, the nutritional requirements of The value estimates are based on the proportion of
many more than 1,550 head of cattle are partially feed attributable to Irrigation.
satisfied by irrigated feeds.

1* TABLE 47. Estknated production of livestock and llvsstodc products related to irrigation

Number Number Psrqent Production
or Amount on Related Rsletsd to

Item Sold Hand Total Irrigedan Irrlgetlont

Calves 24,541 heid 49,240 heed 73.781 head 2.1 1,550 heed
Mliii 173.289.731 lbs. — 173.269.731 lbs. 2.1 3.638.700 lbs.

In aiim 85.151 lbs. 85.851 lbs. 2.1 - 1800 lbs.

1Llveetock rounded to the nearest 10 head. liveetodi products rounded to the nearest 100 lbs.

4-10
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TABLE 4.8. EstImated liy,saodt and livestock product values related to irrigation

Value A4uet- A~ ueted Percent Value

of msnt Value of Related to Related to
Item Sales Fad er’ Sales IrrIgidon Irrigation2

_ _ _ _ _ _  _ _ _ _ _  _ _ _ _  
(doNai~ _ _ _ _ _  

(doles)

Delry Products 7.729800 1.061 8.124.020 2.1 iio.eoo
Cattle and Cdues 2 116300 1.051 2.307.260 2.1 48.500

Total 219.100
Rounded 219.000

tPrlces received— Llwaatodt end Livestodi products.
Long-term e~usted normalized inds* 247’ 1.061

tOl4Index 236

FUTURE NEEDS

IRRIGATION POTENTIAL The alluvial soils are the most important agri-
cultural soils and make up the greatest percentage of

Arabia lands in the Skagit-Samish Basins total the potentially irrigable lands. They have a wide
95.100 acres, of whIch 6,200 are presently irrigated adaptability to all crops grown in the Basins. The
and 89,600 are potentially irrigable. Those lands In principal areas of these soils are along the Skagit
the Basins exhibiting the best potential for irrigation River between Concrete and Sedro Woolley, and on
are in the area upstream from Sedro Woolley and the delta plain between Sedro Woolley and Puget
along the Skagit River downstream from Sedro Sound. The delta plain is about 20 miles wide at the
Woolley for some 3 or 4 miles . About 51 ,000 acres coast and includes the lower Samish Riser valley on
ate expected to be under irrigation in the Basins by the north and joins the Stilhaguamish delta rlain just
tbo year 2020. south of the Skagit County line on the sou~~. Small
Land Cha.a~iti1ietIgs fingers of alluvial soils protrude 3 to 4 mIles up the

The S~~~t ares consists of an ensive allUVial narrow Samish River valley to the north, and south
plain, delta flats, low gleclal outwash plains, a d  along the Nookachamps valley and in the vicinity of

oothly roth.g hills. Morn of the ‘total ~~~~~ Clear Lake and Beaver Lake. There are some alluvial
on ha alluvial pluM and recent alluvial tolls ~~~ soils farther up the Skagit Valley above Concrete but

t~~ ~~agk RMv. A relatively email put of the they are isolated into small scattered patches and
po~~hMI is located in th. ~g~is.i ~.e.. EIPIStIOSIR ~ 

were not classified as a part of this study.
she po~e,i1eBy kvigable buds range from S so 200 There are five general locations of the upland
fist a em lesel. The lends are will suited to and terrace soils: (1) large plateau-like areas bordering
upt~~he 

~r*’1on. 
the delta plain on the north from Setho Woolley to

•~-, The aolli of the Betas are of two main groups; SamWi Bay; (2) Bay View Ridge, a l4qtmetiiile
bottom land or alluvial soils and upland soils. In monadnock between the SemMi and Skaglt Risers
aasr.l the bottom lead soils are fertile, highly and bordered by Padilha ~~ on the wesl;(3) a 12 to

productive, and have many different agricultural uses. 13 square-mIle area east of Mount Vernon and south
The upland soils In general are much less fertile and, Cf Sedro WooDsy; (4) an area of about 12 square-
therefore, are lees productIve. miles south of Mount Vernon; and, (5) terraces

4-Il
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overlooking the Skagit River Valley from near Sedro the river. In the upland areas most of the potentially
Woolley to two miles east of Concrete. irrigable land is smooth with slopes ranging from 1 to

With the exception of the terrace soils east of 5 percent.
Sedro Woolley, most of the upland soils are marginal However, there are some slopes up to 12
and intermlng$ed with non-irrigable lands. They are percent and some rolling topography. In most places
mostly glacial soils with cemented, nearly impervious the break between fair to good topography and the
substratas or dense , very slowly permeable clay and steep sloping land is quite abrupt, which results in
clay loam subsoils. The surface soils are often stony little marginal topography in the potentiall y irrigable
or gravelly. Natural fertility is low . These soils are lands.
best suited to pasture and hay production. The soils Because of the low position of a large part of
on the terraces upstream from Sedro Woouey have the Skagit River delta plain in relation to sea level and
more open profiles and better drainage, river level, gravity drainage is difficult . About one-

Over 90 percent of the potentially irrigable land third of the delta is less than 5 feet above sea level
is nearly level or slightly undulating. On the aliuvial and another one-third is 10 feet or less . Although
plain, where the largest concentration of cropped existing drainage facilities are extens ive , they are no
land is, the surfaces are mostly smooth with less than more than adequate for present farming operations,
one percent slope. In the river valleys there are and may prove to be inadequate with extensive
smooth, 1 to 3 percent slopes, usually tending towatd irrigation.

PHOTO 44 FertIle bottom lands each these are well suited to futur, irrigation development. (USBR photo)
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Surface
Land Classes New Supply Source Diversions

Potentially irrigable lands total 89,640 acres, of Irrig ation GW SW Annual Peak
which 8,700 acres are in woodlands. The following Year (acres) (acres) (acres) (ac ft.) (ac.ft.)
tabulation shows the acreage distribution of the —

potentially irrigable lands by land class : Present —- 4,300 1,900 3,600 25
1980 10,000 8,000 2,000 4,000 25
2000 10,000 5,000 5,000 10,000 65

Potentially Potentially 2020 25,000 5,000 20,000 38,000 255
Land lrrigable Irrigab te in
Class Cleared Tree Cover Total

_______ 
(acres) (acres) (acres) Maximum irrigation requirements for the Basins

are:
2,540 100 640 Peak farm delivery requirement 79 acres/cfs

2 30,300 2,100 32,400 Annual farm delive ry requirement 1 .82 acre -feet/acre
3 48,100 6.500 54 -600 Annual diversion requiremen t 1 .92 acre-feet/acre

Total 80,940 8,700 89,640

The monthly distribution of the irrigation
These lands are shown on Figure 4-2. requirements is shown as percent of the annual

demand.

PROJECTION OF
FUTURE IRRIGATION June 18%

July 37%
Expectations are that about 45~)00 acres of August 30%

new lands will eventually be under irrigation. Present SePtemt*I~ 15%
and future irrigation wate r demands are : Total 100%

MEANS TO SATISFY NEEDS

There is an adequate ground and surfa ce water The estimate for the project system is based on
supply in the Basins to meet the projected irrigation pumping from the Skagit River into a buried pipe
water needs. distribution system to provide water to the lands by

Irrigation development is not extensive in the sprinkler application. Potentially irrigab le lands in the
Skagit.Samish Basins and the potential for project- Skagit-Samish Basins are generally low lying and
typ e development is excellent. Development of irriga - within a short distance of the Skagit River resulting in
tion by private means will likely continue through a comparatively low pump lift to provide adequate
1980. After 1980, irrigation development could be pressure to the individual farm turnouts.
accomplished by pumping from the Skagit River The total investment cost for this type of
through project distribution systems. For any ex- system would be about $600 per acre. Annual
tensive irrigation development there will need to be operation and maintenance costs would range from
some typ e of conveyance system that will provide the $8 to $9 per acre . These operating costs include
farmers wit h an adequate water su pply. power , operation, maintenance and replacement

To determine the relative economics of irri- costs. Streamfiow records indicate that there is
gating some of the potential ly irrigable lands , cost adequate water in the river to meet the future
estimates were made of a typical project-type u n -  irrigation needs of the Basin. However , when other
ption system. Also, the farmer ’s additional annual needs of the Basin are considered , stor age may be
gross income resulting from irrigation was deter- required to meet these needs. If upstream storage is
imned. required to meet the water supply needs, additional
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costs would be involved. Also, there would be a cost The State and Federal agencies w ith respon-
for the individual farm sprinkle r system which is not sibi lities for constructing and/or supplying local
included in the proje ct cost. The projected invest- assistance for developing an irrigation system are
ment costs for the Skagit-Samish Basins are shown in discussed in the Puget Sound Area .
the following tabulation: Return flows from presentl y irrigated lands are

now collected in a drainage network whi ch dischargesPrivate Federal directly into the Puget Sound. Under future con-
ditions , the drainage is expected to be collected andPresent- l980 $1,350,000 -- discharged in the same manner. Thus , little return1980-2000 $1 ,100,000 $ 6,000,000 flow will actually return to the Skagit or Samish2000-2020 $2,750,000 $15 ,000,000 Rivers.

Estimated net dep letions of surface and ground
For the 1980 level of development the annual water sources associated with present and anticipatedoperating costs are estimated to be $90,000. Costs of irrigation development in the Basin s are showndeveloping individual farm sprinkler systems are below :

outlined in The Puget Sound Area.
Based on present day values , cropping patterns ,

and levels of production , the additional annual gross New Net Depletion ’ Total Accu-
income that would accrue to the farmer for irrigating Irrigation GW SW mulated
new , potentlally-irrigable lands would amount to Year (acres) (ac.ft.) (aclt.) (ac.~~Lapproximately $70 per acre and is summarized as
follows: Present —— 8,000 3,500 11 ,500

New Farmers Increased 1980 io,00o 14,900 3,700 30,100
Year Irrigation Annual Gross Income 2000 1o,ooo 9,300 9,300 48,700

• (acres) 
_________________ 

2020 25,000 9,300 37,200 95,200

1980 10,000 $ 700,000 iDiversion requirement minus return flow.
2000 10,000 700,000
2020 25,000 1,750,000

4
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STILLAGUAMISH BASIN

The Stillaguamish Basin lies largely in Snoho- about 30 inches at Puget Sound to about 150 inches
mish County but also contains a portion of Skagit in the Cascade Mountains. Heavy snow packs occur in
County. It is one of the smaller basins of the Puget the mountains with only one-half squdre mile of the
Sound Area having only 690 square miles of land and area in glaciers.
water surface area. Land use in the Basin is dominated by wood-

The Sti llaguamish River originates in the land which accounts for about 90 percent of the total
Cascade Mountains at elevations of 4000 to 6000 acreage . Most of the crop land is confined to the
feet. The two main tributaries , the North Fork and alluvial lands of the flood plain.
the South Fork , join near Arlington and the main Agriculture and its associated indu stries
stream meanders approximatel y 23 miles to enter account for more than half of the Basin ’s income. As
Puget Sound at Port Susan. The upper reache s are in the other northern basins , dairy farming is the
steep mounta inous valleys containing turbulent main agricultural enterprise. As a result most of the
st reams and fore sted lands. Below Arlington the river crop land is used for hay and si lage to support the
emerges onto a low alluvial plain with an extensive livestock industry.
delta. The upper reaches of the Basin are in forest

Climate in the Basin is similar to the adjacent lands. Lumber and other forest products are the
basins with relatively cool , dry summers and mild second most imp ortant contributors to the econo my
winters. Average annual precipitation ranges from of the Basin . Land use in the Basin is as follows: 

, . r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __ _  
_

a-

PHOTO 5-1. General view of StiHagu amish Basin from vicinity of Stanwo od east ly towards Arlington. (USBR

5-I



pit Acres The Basin is located away from large employ-
ment centers and has been unable to provide any

Cropland 35,000 signifIcant local employment base . Due to the rugged
Rangeland 1,000 terrain of the eastern part of the Basin , settlement has
Forest 384,000 been sparse. Nearly all settlement is in the bottom
Rural nonagricultural 6,000 lands. Population in the Basin was 15,900 in 1960.
Built -up areas 7,000 Principal cities are Arlington and Stanwood with

1966 populations of 2,148 and 1,235 respectively .
Total 433,000

PRESENT STATUS

Irrigation development has been slowly expand- COli4~~~TPV t
ing since 1945. Irtigated acreage varies yearly depend-
ing upon growing season precipitation. For example,
in 1965, about 2,500 acres were irrigated. However,

7
4~that year was somewhat dryer than average; the

number of acres considered to be normally Irrigated is
\ ~ “about 2,200. Figure 5-1 illustrates the relationship - 

PC C IT*TION

between crop consumptive use, effective precipita 

-

_______________________________

tion, and irrigation requirements in the Basin. ~~~ ~~‘ ~~ ~~~

I useIRRIGATED LANDS
1CS4

• 
- 

The irrigated lands are located in the lowlands
along the Stillaguamish River and, to a lesser extent,
in the hilly areas west of Arlington. The irrigated £FF(C1,V(

P~~ CIp,Tht~~~lands occupy areas having a water supply available
early in the growing season. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Soils of the Irrigated lends are fairly uniform in .s~ ~~ a’1~s liP OCT
characteristics and quality They are generally deep,

coIs’—ptlv’vu
Topography of most of the irrigated land Is 

_ _ _ _______ 
*VC~*GE

nearly level to slightly undulating. Irrigation is pie-

medIum-textured, sandy and gravelly buns. 
~

dominantly by sprinkler application. 
_ _ _  

_ _ _ _ _ _ _ _Irrigated lands In the Stillaguamlib Basin were
classified as Class 1, 2, or 3 depending upon their
relative suitability for irrigation development. The
lands classified are shown on Figure 5.2. A nunnsuy ~ , ~, ~~~ ,., IC?

of lands Irrigated in 1965 is shown below.
FIGURE 5-1. Crop Irrigation requirements for typical

Land Class Irrigated ~~~ 
wet, and average years.

_ _  

(
~~

)
1,140 An explanation of land classification proce-

• 2 1,210 dures snd criterla used ln thls study ls glwfl hi% the
3 180 section of this appendix which discusses The Puget

Sound Area.
Total 2,530
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WATER RESOURCES moderate yields are obtainable in the alluvial plain
west of the confluence and along the North and

Water Supply South Forks. Areas deficient in ground water are
The irrigated lands are served by diversion s located north of the mouth of the Stillaguamish River

from the Stillaguamish River and its tributarie s and near the communities of Cedarhome and East Stan-
from ground water. About 70 percent of the lands are wood.
served from surface sources and 30 percent from From all indications ground water is of suitable
ground water, quality for irrigation purposes. Most ground waters

Although records of runoff of the Stillaguamish are Low in dissolved solids. Iron is the most objection-
River near the mouth are not available, the runoff is able constituent of the ground water supply. Much of
estimated to average over 2 million acre -feet annually , the alluvium and glacial outwash and some of the
The recorded runoff of the North and South Forks is glacial till carry water containing excessive amounts
shown in Table S-i. The annual runoff of the North of iron .
Fork of the Stillaguamish River averages 1,339,000
acre-feet. The South Fork runoff averages about Water Rights
786,000 acre-feet annually. The Stillaguarnish River is There has been no adjudication for the use of
characterized by a high runoff period in early winte r water in the drainages of this Basin. Irrigation rights
with another peak occurring in April and May . About comprise about 35 percent of the combined surface
45 percent of the annual runoff occurs during the and ground water rights.
April-October season. Minimum flows occur in As of April 30, 1967, there were 3,900 acres of
August and September. land in the Basin that had a permit or a certificate for

The quality of surface waters for irrigation is a surface water right. The maximum diversion to
excellent. This is evidenced by analyses of samples serve this acreage , together with combined rights for
taken and by the fact that irrigation ~~ b~~ 

stock and domestic water , is approximately 35 cubic
practiced in the Basin for many years with no feet per second.
apparent harmful effects to soils or crops. se~iionent Ground water irrigation rights as of September
transport is small except during periods of high 30, 1966, totaled about 18 cubic feet per second for
runoff and does not pose a serious problem fo r 1,400 acres.
irrigation.

An adequate supp ly of ground water is found in Water Requirements
the silts, sands and gravels located in the we stern The irrigation requirements for the Stifla-
lowland areas. Moderate to high ground water yield s guamish Basin were estimated using precipitation data

• are found near the confluence of the North and from the Arlington station and temperature data
South Forks of the Stillaguamish River. Large yields from Everett. The average precipitation at ArLington
are obtained from wells tapping clean gravel. An during June , July , and August is 53 inches. July
examp le is the city well at Arlington which has a precip itation averages Less than one inch .
capacity of 1,000 gallons per minute. Small to

TABLE 5-1. Monthly and annual runoff—lOWs ~f acrs4iit (period 1931-1950)
~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SOUTH PORK S’TILLAGUAMISH RIVER nier GRANITE FALLS: 1119 q. ,nl J

Ms* . )lsan 83.5 125.8 117.9 79.4 103.0 120.5 91.0 95.4 1I~ .4 63.2 39.7 21.0 1,060.9
Mm. 11941) 98.6 62.6 78.3 59.5 32.2 31.6 27.0 60.8 25.4 9.0 6.0 53.7 514.7

se.e e.i 101 5 86.7 ss.o 648 76.8 85.0 89.4 36.0 17.0 28.1 785.6

M.~. (1969) 118.9 266.6 249.4 286.2 98.3 150.0 240.4 187.3 122.5 51.9 28.8 143.9 1,893.2

NORTH FORK STILLAGUAMI8H RIvER ni. ARLINGTO N: (262 sq. ml)

M~ . 11951) 101.5 102.3 145.6 113.9 98.1 60.8 48.3 90.8 42.0 20.7 13.8 80.0 685.3
Msun 95.9 151.7 183.9 160.0 124.9 124.3 134.9 136.3 103.2 52.9 27.7 40.8 1,338.3

5-5

— —••~~~~~ .• ,.—• -- —.—-—. .. - .. - • — __ ,•‘_ -.-— -.-—..•~~~.-. -V.- -



V

- -- • 

~~~~~~~~~~

—

PHOTO 5-2. Typical view of farmland s west of Arlington. Agricultural terrain is nearly level to slightly rolling.
IUSBR photo)

The section of this appendix discussing The TABLE 5-2. Irrigation requirements
Puget Sound Area gives a detailed explanation of the

. . . . June July Aug . Sept. Totalprocedures and criteria used in developing the water — — — — —
requirements . Distribution 18% 37% 30% 15% 100%

Annual consumptive use of the irrig ated crops
is estimated at 2.18 acre -feet per acre. Precipitation Crop Irrigst,on

• and soil moisture that would be effective in meetin g Requ i,~ement
. . (Acre- Feet/Acre) .22 .43 .35 .18 1.18consumptive use requirements of crops would be

about 1.00 acre-feet per acre in a dry year. The Fwm Delivery
consumptive use then to be met by irri gation wouLd Requirement
be about 1.18 acre-feet per acre. With an estimated (Acre-Feet/Acre) .34 .66 .56 .27 1.82
farm irrigation efficiency of 65 percent , a farm
delivery requirement of 1 £2 acre -feet per acre would O lRiClIJII’iflhifl t 

.~~~~ .71 .58 .28 1.92be required. Using this farm dehvery requirement and
an estimated operational loss and waste of five
percent of the diverted amount , the presently irr i- Adequacy of Supply
gated lands (2,200 acres) require an ave-rage annual With few exceptions the quantity of the waters

- - diversion of about 4,200 acre.feet. The monthl y in the Basin are adequate to meet the present
irrigation requirements are shown in Table 5-2. irrigation needs of the area. Some areas , such as those

Net return flow from the irrigated lands would near the mouth of the Stillaguamish River, are
be about 1,300 acre-feet annually. The resulting deficient in groun d water. Also , irrigators located
depletion of ground and surface water would he along small tributaries may experience problems
2,900 acre-feet annually. - durin g periods of low flows.
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I RR IGATION ECONOMY The average size ol commercial farms is about
80 acres, and farms with irrigated croplsnd average

Summa’y of Irrigation Values about 120 acres. Commercial farms with dairy cows
The present value of irrigation to the Basin is average 35 cows per farm.

the incremental gross income value of increased crop Livestock enterprises make up slightly more
production and increased livestock production att ri - than 80 percent of all farm operations. Over 95

butable to irrigation in an average year. These percent of the irrigated cropland is in forage crops.
incremental values are $10,000 from increased crop Dairy and other livestock farms are the most numer-
production and $148,000 from increased production ous farm types with irrigated cropland.

• of livestock and livestock products for a total annual
valueof $158,000. CroPs

Other values from irrigation that accrue to the Total crop production related to irrigation use

fanner and to other sectors of the local economy are IS shown in Table 5-4.
discussed briefly in the section of this appendix Irrigated forage crops are hay and pasture and
covering The Puget Sound Area. these are generally a grass or grass-clover mix . The

early crop of grass , generally cut in May, is harvested
Basic Data for silage or green feed, because the weather is too

su~~y information have been used as a basis for of this tame cropland is irrigated and harvested as hayAgricultural Census data for 1964 and field wet to make hay or to graze. Later in the season most

estimating cropping patterns, farm typ es and sizes, or is grazed, although some is cut for green feed all
numbers of farms, value of farm products sold, season. Almost all forage crops are used within the
livestock numbers and production, and value of Basin.
livestock products. The census data has been adjusted Sweet corn is the only commercia l vegetable
to reflect Basin rather than county boundaries. These crop irrigated in the Basin . Most of it is marketed to
adjustments are explained in detail in the section of local processors for canning and freezing.

• this appendix which discusses The Puget Sound Area. TABLE 5-4. EstImated land uee and crop production
Number, Type, and Size of Farms reistud to Irrigation

There are about 905 farms in the Stillaguamish
Basin. Only 20 of the farms, about 2 percent , had Increased

irrigated cropland in 1964. As shown in Table 5-3, Product,~n
Acres Unit Related todairy and other livestock farms are the most common Malor Normally of I rri~~tlon

farming enterprise in the Basin identified by source of Crop Group lrrl~etsd YIeld Per Acre1 Tot.12
farm income.

Forage. 2.140

TABLE 5-3. Farm types—iBM 1 Hey (860) Ton 1.32 1.140
(1.280) AUM 3.14 4.020

Estlmeted
Type Numbsr In Percent Vegetable.

of Fann BasIn2 of Tot.I 
Sweet Corn 30 Ton 133 40

Fluid Crop. 0 o BerrIes 30 Ton 1.00 30

Vege..t~. 10 1.1 StrawberrIes (20) Ton (1.06) (20)

Fruft and Nut 25 2.8 RaspberrIes (10) Ton (.84) (10)
Poultry 25 2.8
DaIry 145 16.0 Total 2.200

OdIIr LMe.DCk 75 8.2
Gsnsral 10 See Tb. Pugst Sound Are. for method of derivatIon.

950 2 Rounded to t),, nearest 10.

Total 905 ioo.o
I Estimated from Cumeas of A fculture Irrigated strawberries and raspberries are grown
2 Rounded ~ 

commercially in the Basin, and marketed primarily to
local processors for freezing.

_ _ _ _ _ _ _
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Crop values related to irrigation are shown in ~~~~~~
Table 5-5.
Livestock

Cattle operations, primarily dairying, are the
major livestock enterprises in the Basin . Meat packing
plants are located within the Basin and at nearby
towns. Fluid milk is shipped to Mt. Vernon and
Everett for processing. The largest livestock sales yard
in the Puget Sound Area is located at Marysville,
about 10 miles from the Basin. The derivation of
estimated animal units of feed requirements and
production is shown in Table 5-6. PHOTO 5-3. IrrIgating forage near Arhngton.(USBR

The increased production from irrigated crop- 
~~~~~land used to produce forage in support of livestock

enterprises, provides about 3.6 percent of the total
feed required in the Basin. This relationship is used to met with the increased production of feeds from
determine the proportion of total livestock produc- irrigation. However, few farmers in the Basin raise all
tion attributable so irrigation, of their feed. In reality, the nutritional requirements

The estimated production of livestock and of many more than 990 head of cattle are partially
livestock products related to irrigation, based on total satisfied by irrigated feeds.
digestible nutrients (TD.N.) requirements, is shown
in Table 5-7. The production is based on 3.6 percent Livestock and Livestock Product Values

• of the feed requirements being supplied by irrigated Estimated livestock and livestock product
* forages and grains as derived in Table 5-6. values related to irrigation are shown in Table 5.8.

In terms of TD.N.’s only, the full feed require- The value estimates are based on the proportion of
ments of about 990 head of cattle and calves could be feed attributable to irrigation.

TABLE 5-5. EstImstsd crop vuluss rslsssd in Irrigation

• locressed
Production

Unit Of Ruiated to Value
Crop Production Irrigation Pet UnIt Total

(DoHerd (Dollersi

Forage
Hsy Ton 1,140 2 —

Paeture AIiM 4.020 2

Vags1al~lee Ten 40 26 1 .OOO~
Barr),, Ton 30 290 8,700

Total 9.700
mounded 10.000

1 w. onrag, prIces r~~~J-.~ueSsd normsllzed belle:
S*set Corn—$2S/Ton; $ow~.r,les~.$27OfTon; Raopbervlee—$330(Ton

2 Vakae accssane~d for In (Irsulodi and IlvsulOdc product values.

3 Ro~nd,d to the neusul $100.

_  _ _  _  

-



TABLE 5-6. EstImated feed requirements and production

Animal Units Total
Required Number of Animal Unit

Item Per Head Heed1 Requirement

Dairy Cattle
Per Cow 1.572 7,340 12.258
Per Feeder .58 1,310 760

Bsef Cattle
Per Cow 1.272 2,210 2,807

Feeder .38 1,720 654

Total 16.479
Rounded 16,500

Total
Amount Animal Unit Animal Units

Item Produced Equivalents3 Production

Forages and Grains
Hay—Ton 1.140 .20 228
PestUre—AUM 4,020 .08 322
Smell Grains—Ton
Corn Silage—Ton 

_____

Total 550
unded 600

1 Rounded to th. nearest 10 heed,
2 Indudes feed required for bulls and young stock usually asoclated with the breeding herd.
3 AnImal Unite of feed per ton/AIiM.

TABLE 5-7. Estlmatsd production of livestock and livsstock products related to lrrlg.tlon

Number Percent Production
or Amount Number Related to Related to

Item Sold on Hand Total Irrigetian lririgstlon1

Cattle and Calves 8,606 )
~~ 18,820 head 27.426 head 3.6 990 head

Milk 68.794.470 lbs. 68.794,470 lbs. 3.6 2,476,600 lbs.

Butterfat in cesem 25,030 lbs. 25,030 lbs. 3.6 900 lbs.

I Livsslodt rounded to the nearest 10 heed, livestock products rounded to the nearest 100 lbs.

5-9 

—-

~ 

~~~~~
._ 

•- .-~~ • - -



— V

• TABLE 5-8. Estimated livestock and livestock product values related to irrlgstlon

Adjusted Percent Value
Value of Adjustment Value of Related to Related to

(tent S*l~. Factor1 Sales Irrigation IiTlgstion2
_ _ _ _ _  

(Dollars) 
_ _ _ _  

(Dollars) 
_ _ _ _  

(Dollars)

Dairy Products 3,243,600 1.051 3.409,024 3.6 122,700

Cattle and CaMe 680,000 1.061 714,680 3.6 25.700

Total 148,400
Rounded 148,000

I Prices ,s~~md—LMetodi and Livestock products:
Lo.agler.n ei$usisd normalhsed Index — 247 — 1.061

IBB4 lndsx

2 Rounded.

FUTURE NEEDS

IRRIGAT ION POTENTIAL However, some of the general farm crops could also
be grown on these lands.

Arable lands in the Stiflaguamish Basin total The delta plain is smooth. Slopes of potentially
12,020 acies,of whIch 2,530 are presently irrigated irrigable lands are mostly undulating to nearly level.
and 9,490 are PotentiallY irigebia. The lands are Many stream channels have cut through the arable
located on recent alluvial bottoms along the Stilla- land in the valley, but usually large acresges of good

• guamith River. and Kigh-lying hill lands bordering the land lie between these channels. There are wry few
bottom land area. About 10,500 acres are expected slopes over 5 percent in the arable lands. During the
to be under inipstion in the Basin by the year 2020. classification, about 400 acres of land were graded

down because of topography deficiencies. These lands
Land Characteristics are in small, irregular shaped fields, separated from

Soils within this basin have developed under the ot her land areas by stream channels, roads , railroads
influence of humid climate and moderate tempera- and drainage ditches.

• tuze. Surface soil textures are generally medium to Land Classes
fine, of medium grade structure, and friable. Subsoils Potentially irrigable lands in the Basin total
generally have medium ~Me, subangular, blocky 9,490 acres, of which 40 acres are in woodlands.
structure which ranges from friable to fir m. The The following tabulation shows the acreage
occurrence of water stable aggregates or granules in distribution of the potentially irrigable lands by land
the soil allows free movement of water through the clasies:
soil while maintaining a desirable moisture holding
capacity. Natural fert ility is moderate to high, but Potentially Potentially
addition of fertilizers ghes (storable economic Land Irrigable Irngable
returns. Class Cleared in Tree Cover Total

Recent alluvial bottom lands are suited to the (Acres) (Acres) (Acres)
production of all crops adapted for the climate of the
area, which Includes pass and legumes for pasture , 1 1,320 1,320
strawberries, raspberries, and vegetable crops. Local 2 2,140 10 2,150
size and drainage conditions may limit production to 3 5.990 30 6.020
specialized crops In places. The higher-lying hilly Tota l 9,450 40 9,490
glacial lends, If cleared of the present tree cover,
would be best suited to production of pasture crops. These lands are shown on FIgure 5-2.
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PROJECTION OF Maximum irrigation require ments for the area
FUTURE IRRIGATION are :

Peak farm delivery
Projections are that about 8,000 acres of new requirement 79 acres/cfs

lands will eventually be under irrigation in the Bas in. Farm del ivery requirement 1.82 acre-feet/acre
Present and fut ure irr igat ion water demands Divers ion requirement I .92 acre -feet/acre

are :

Surface The monthl y distribution of the irrigation
New Supply Source Diversions requirement is shown as percent of the annual

Irrigation GW SW Annua l Peak demand.
Year (acres) (acres) (acres) (ac. ft.) 

~~ June 18%
Jul y 37%

Present - — 700 I .800 3,500 23 August 30%
1980 4,000 2.000 2 .000 4.000 25 Septem ber 15%
2000 4,000 2,000 2,000 4,000 25
2020 — —  - —  - -  — -  -- Total 100%

MEANS TO SATISFY NEEDS
Future irrigation development in the Sti Ha- The most likely source of surface supp ly for

guamish Basin is expected to be by private means. irr igation development is the Stillaguamish River.
Snohomish County is studying the possibility of Streamfiow records indicate that there is adequate
zoning the area west of Ar lington to the mouth of the water in the river to meet~the future irrigation needs.
Stillaguamish River as all agricultural. However , when other needs of the Basin are con-

.
~
p.

______ 
—______ — --‘ --— ~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~ ~~~~~~~

_

PHOTO 5-4. Potentially irrigsble lands near the vicinity of Arlington. (USSR photo)
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sidered , storage may be required. Most of the New
potentially irrigable lands are located nea’ the Stu b- Irrigation Farmers Increased
guamish River or in areas with good ground water Year (Acres) Annual Gross Income
supplies. The projected investment costs for the

• Stillaguamish Basin are shown in the following 1980 4,000 $288,000
tabulation: 2000 4,000 $288,000

Private Federal 2020

Present-I 980 $54()Q® — 
The State and Federa l agencies with responsibil-

1980-2000 $5 U) 000 ities for constructing and/or suppl ying local assistance
2000-2020 for developing an irrigation syste m, are discussed in

The Puget Sound Area under Means to Satisf y Needs.
Estimated net depletions of surface and ground

For the 1980 level of development the annual water sources in the Basin to meet irrigation needs are
operating costs are , estImated to be $36,000. The shown below:
operating costs include power , operation, mainten- Tota l Accu-
ance and replacement costs. If upstream storage is New Net Depletion 1 mulated
required to meet the water supply needs, additional Irrigation GW SW Depletion• costs would be involved. The costs of developing Year (acres) (ac.ft.) ?~ii.) (ac.ft.)
individual farm sprinkler systems are outlined in The
Puget Sound Area under Means to Satisfy Needs. p

~s~nt 900 2,400 3,300
Based on present day values, cropping patterns , 1980 4,000 2,700 2,700 8,700

• and levels of production , the additional annual gross 2000 4,000 2,700 2,700 14,100
income that would accrue to the farmer for irrig ating 2020 14,100
new potentiall y -inigab le lands would amount to
approximately $72 per acre and is summarized as 1 Diversion requirements minus return flow .follows:
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WHIDBEY-CAMAN O ISLANDS

Whidbey-Camano Islands are in northwestern Cascad e Range to the east shelters the Islands fro m
Washington in the northern end of Puget Sound. cold continental winds , and temp eratures are modi-
Whidbey Island covers about 170 square miles. It is fled by preva il ing westerly winds —rare ly going over
separated from the mainland by a deep salt water 90°F or below 0°F. The average annual precipitation
gorge which range s in depth up to 1 .300 feet at the and temperature at Coupev ille on Whidbey Island are
northerly end where It narrows at Deception Pass . A about 18 inches and 50°F.
high-level arch bridge over Deception Pass provides Most of the area was ori ginally covered by
vehicular access to the Island. Camano Island lies dense forests. All of the virgin timber has been cut
between Whidbey Island and the mainland and covers and in many places second and third cuttings have
about 40 square miles. It is separated from the been made.
mainland by a narrow slough, which is brid ged near Land use Is predom inantly in forest. The
Stanwood. following tabulation shows the estim ated land use on

Lands of both islands originated largely from the Islands.
glacial drift consisting of sand, gravel, and some clay.
In the glaciated areas , relief is relatively regular and Acres
uniform ranging in elevation from 100 to 300 feet
with a few feature s exceeding 500 feet. There are no Cropland 23,000
large streams on the Islands and most of the small Rangeland 2,000
streams flow intermittently. A few streams in the Forest 85,000
southern part of Whidbey Island are fed by springs Rural nonagricultural 12 ,000
that flow throug hout the year. There are also several Built-up areas I 1 ,000
small fresh -water lakes throughout the area.

The Islands have one of the most unif orm Total 133.000
marine climates of any area in the United States. The
-• -- T~~~~~~~ J~~~- 1 ~~~~~~~~~~~

4 
— 

____

TJ 
_ _

P11010 6-1. General view of northern end of Whidbey Island looking south. Deception Pass Bridge in
foreground and Oak Harbor In the distance. (USS R photo)
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PHOTO 6-2. Farmlands on Whid bey Island west of Oak Harbor. View is looking south toward s Coupevi lle at
center of photo . Camano ‘s iand on upper left (USBR photo )

Lumbering, agricu lture , recreat ion , and military Recreational attractions are numerous and
insta llations form the base of the Local economy . No varied . The long coast lines , and the she ltered bays
industrial enterprises of any size are on the Island s and beaches provide many opportunities for outdoor
and most of the timber is used locally as are the recreation .
agricu ltural products. The population of the Islands in 1964 was

Agriculture is located largely on the northern about 22 ,500 . On Whidbey Island , t he population
half of both islands. Shifts in land use have been increased about 82 percent from 1940 to 1950 with
extreme. The number of farms has decreased and the establishment of military bases at Oak Harbor and
lands formerly cropp ed have been t tken ove r by Crescent Harbor. Oak Harbor with a population of
other uses. The prairies have been cro pped or 4,850 in 1960 is the only incorporated town in the
pastured since the area was fi rst settled . Potatoes, area. Other principal towns are Coupevi lle , Lang ley,
hay, wheat, and oats were the leading crops for many and Clinton on Whidbey Island , and Camano , and
years. Exce pt for potatoes, these crops are still Utsaladdy on Camano Island.
important , with vegetables and other specialized
crops replacing potatoes.

PRESENT STATUS

Irrigation development is small but has been character similar to thc Sequim area. At the southern

~eaddy incteasing during the past 25 years. end of the Island and on Camano Island , the climate
About one half of the irrigated lands lie in the tends to be more typical of other Basins in the Puget

serib-central portion of Whidbey Island. This part of Sound Area.
sb, hland ~ influenced by the shielding effect of the In 1965 , about 2,700 acre s were irngated on
ti~~n~~sr.. Mtiunlasns. and the climate is of a semi-arid the Islands. However , the acreage normall y irrigated is
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PHOTO 63 irrigated pasture nort h of Oak Harbor 
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est imated to be about 900 acres The relat ionship MO STuRE

between crop consumptive use , effective precipita - ON
tion , and crop irrigation requirement is shown on APR MAY ~~~ 

-- 
JUL AUG SEP OCT

Figure 6-1.
2_ CONSUMPTIVE

: 

USE

IRRIGATED LANDS

The irri gated lands are in scattered locations on a
both Whidbey and Camano Islands. Irrigation devel- MOIS TURE

opment has been limited due to marg inal soils and EPFECT IV E
I I~ C A i- ‘I-i. - . 

~ ,~ o PREcIPITaTIoNac o a equa e Wa er supp ies. e irriga e an s APR MAY JUN JUL AUG SEP OCT
occupy the areas where a water supp ly is easily
obtainable FIGURE 6-1. Crop irrigation requirements for typica l

Soils have developed from glacial drift parent dry, wet, and average years.
material and vary considerably in texture , permeabil-
ity, and consistency . Most of the soils are underlain
by sand , gravel , and cobble.

Response of crops to irrig ation is most notice-
able on the coarser texture d soils that dry out early in Land Class Irrigated
the spring. However , crops produced on the heavier (Acres)
textured soils respond well whe n irri gated.

Topography is fairly regular and uniform rang- 1 0
ing from nearly level to undulating. Most of the 2 500
slopes are long and fairly smooth , but there are a few 3 2,160
sprinkler irrigated pastures on rough, rolling topo-
graphy. Very little irrig ation is practiced on fiat level Total 2,660
land. Nearly half of present irrigation is on lands with
a 5 percent or greater slop e.

Irrigated lands on Whidbey Camano Islands
were classified as classes 1 , 2, or 3 depending upon An explanation of land classification pro ce-
their relative suitability for irrig ation development. dures and criteria used in this study is given in the
The lands classified are shown on Figu re 6-2. A section of this appendix which discusses The Puget
summary of the lands irrig ated in 1965 , is shown Sound Area.
below.
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WATER RESOURCES Water Rights
A large portion of the total water rights are for

Water Supply irrigation purp oses. Irrigation surface water rights on

Ground water is the only significant source of the two Islands have a total maximum appropriation
water supp ly within the Islands. Depletion of the of about 7 cubic feet per second for 730 acres.
ground water body is not a problem at the present. Irrigation ground water rights tota about 9 cubic feet
Small lakes and springs constitute most of the source per second for 810 acres. There has been no
for surface supply . Most of the streams flow inter- adjudication of wate r rights for Whidbey Camano
mittently because of relativel y low precipitation and Islands.
small watersheds.

Many separate aquifers exist throughout the Water R~~uirements
Islands which generally furnish an adequate water Because of the similarity between the central
supp ly for domestic use or small scale irri gation , portion of Whidbey Island and the Sequirn area ,
These aquifers can be grouped into: (1) the deep irrigation requirements were estimated using climatol-
aqui fers below sea level , and (2) the perched aquifers ogical data from the Sequim station . The average
above sea level , precipitation at Sequim for the months of June , July

The average yield increases with depth from 20 and August totals about two inches . The section of
gallons per minute for wells producing from aquifers this appendix discussing The Puget Sound Area gives
above sea level to more than 80 gallons per minute a detailed explanation of the procedures and criteria
for t hose that obtai n water f rom more than 75 feet used in developing the water requirements.
below sea level. The maximum yield obtained thus far Annual consumptive use of the irrigated crops
on the Islands is 600 gallons per minute. is estimated to be about 2.21 acre-feet per acre .

Annua l recharge to ground water has been Precipitation and soil moisture that would be effec-
estimate d to be 10,000 acre-feet. Of this , as little as tive in meeting consumptive use requirements of
25 percent is thoug ht to reach the deep aquifers , crops would be about 0.65 acre- feet per acre in a dry
Widespread layers of clay and fine till restrict the year. Thus , the consumptive use to be met by
vertical move ment of water. irrig ation would be 1.56 acre -feet per acre . With an

Water levels of most wells have not fluctuated estimated farm irri gation efficiency of 60 percent , a
greatly over the past 10 to 15 years; and most farm delivery requirement of 2.60 acre-feet per acre
fluctuations have been less than two feet. wou ld be required. Using this farm delivery require -

Water quality is at a level suitable for irrig ation ment and an estimate d operational loss and waste of
of the crops grown. Ground water has been used for five percent of the diverted amount , the presentl y
20 years and has caused no serious effects on soils or irrigated lands (900 acres) would require an average
crops. The major quality problems experienced now annual diversion of 2,500 acre-feet. Most of this
are primarily f~cm salt water contamination or saline would come from ground water. The monthly irriga-
water fro m older formations. The saline-affected tion requirements are presented in Table 6-1.
wells are few and located throug hout the Islands.

TABLE 6-1. IrrIgation requirements

Item May June Ju ly Aug. Sept. Oct. Total

Distribution 6% 23% 29% 21% 15% 6% 100%

Crop Irrigation Requirement
(Acre-Feat/Acre) .09 .36 .45 .33 .24 .09 1.56

Farm Delivery Requirement
(Acre-Feat/Acre) .15 .62 .75 .55 .38 .15 2.60

Diversion Requirement
(Acre-Fist/Acre) .16 .63 .80 .68 .41 .16 2.74
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PHOTO 6-4. Typical view of farmlands showing gently rolling topograp hy characteristic of the Islands.
Wh idbey Island near Mutiny Bay . (USBR photo )

Some rec harge of ground water from irr igation discussed briefly in The Puget Sound Area section of
return flow occurs, but is not significant. The this appendix.
recharge of the high yielding aquifers is slow due to
t he low permeability of the glacial till. asic ata

Agricu ltural Census data for 1964, and field
Adequacy of Supply survey information have been used as a basis for

Relatively minor long-term fluctuations of estimating cropping patterns , farm typ es and sizes ,
water levels suggest that ground water in storage is numbers of farms , value of farm products sol d,
not being depleted. The quantity of groun d water on livestock numbers and production , and value of
Whidbey’Camano Islands is adequate for present livestock products. Adjustments to census data are
irrigation demands. However, the yield or rate at explained in detail in the section of this appendix
which the wate r can be withdrawn fro m the aqu ifers which discusses The Puge t Sound Area.
is very low in most cases. This places definite
restrict ions on the number of acres whi ch can Number, Type, and Size of Farms
actually be irrigated from any one well. There are about 440 farms on Whidbey -Camano

Islands. About 20 farms , 4.5 percent o f the total , had
irri gated crop land in 1964. As show n in Table 6-2,
dairy and other livesto ck farms are the most common

IRRIGATION ECONOMY farming enterprises on the Islands identified by
source of farm income.

Summary of Irrigation Values The averag e size of commercial farms is about
The present value of irrig ation is the incre -# 130 acres and farms with irrig a ted cropland average

mental gross income value of increased lives tock about 100 acres. Commercial farms with milk cows
production attributable to irrig ation in an average average 18 cows per farm .
year. This increment al value is $46,000. S Essentiall y all of the irrig ated cropland is in

Other values from irrigation that accrue to the forage crops . Dairy and other livestock farms con-
farmer and to other sectors of the local economy are st itute all of the farm types with irri gate d crop land.
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P not warrant evaluation in a broad regional analysis.
TABLE 6-2. Farm types—1964 1 Irrigated forage crops are hay and pasture and these

are generally a grass or grass-clover mix. The earlyType Number Percent
of Farm on Islands2 of Total crop of grass, generally cut in May , is harvested for

silage or green feed because the weather is too wet to
Field Crops 5 1.1 m a ke hay or to graze . Later in the season most of the
Vegetable 0 0 same cropland is irrigated and harvested as hay or is
Fruit and Nut ~ grazed, although some is cut for green feed all season.Poultry Almost all forage crops are used on the Islands.DaIry 35 8.0
Other Liveetock 45 10.2
General 15 3.4 Crop Values
Misc.II..n.ous 310 70.5 Crop values related to irrig ation are evaluated in

terms of increased production of livestock andTotal 440 100.0 livestock products .
I Estimated from Census of Agriculture.

Livestock2 Rounded to the nearest ~ Cattle operations are the major livestock enter-
prises on the Islands. There are no processing plants
for livestock products on either Whidbey or Camano

Crops Island. However, meat packers and dairy processors
Total crop production related to irrigation is are located about 40 miles from Coupeville and 30

shown in Table 6-3. miles from the town of Camano. The major livestock
sales yard in the Puget Sound Area is located about
40 miles from both towns. The derivation of esti-

TABLE 6-3. Estimated land use and Crop production mated animal units of feed requirements and prod uc-
related to ii~igation tion is shown in Table 6-4.

- 

- 

The increased production from irrig ated crop-Increased land used to produce forage in support of livestockProduction
Acres Unit Related ~ enterpr ises provides about 4.8 percent of the total

Major Normally of irrigation feed required in the Islands. This relationshi p is used
Crop GrOUP Irrigated Yield Per Acre !~!!! ~. t,.~ determine the proportion of total livestock pro-

duction attributable to irri gation.Forages
Hey 480 Ton 1.90 910
Pasture 420 AUM 4.52 1,900

— - C “Q’ 1~.• —

Total 900

1 Rounded to the nearest 10.

Limited surface water, expensive ground water
sour ces and generally poor quality crop lands have
severely limited the development of irrigated crops
other than forages. Better quality croplands suitable
for row crop s generally have limited or expensive
water sources. These lands are used for crop s which
are not irrigated, such as green peas.

All of the irrigated croplsnd has been evaluated
in terms of increased production of forage crops. PHOTO 6-5. lrrigati,~ pasture on Camano Island.Irrigated acreages of other crops are so minor they do (USBR photo)
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PHOTO 6-6. Black Angus grazing in pasture north of Oak Harbor. (USBR photo)

TABLE 6-4. Estimated feed requirements and production

Animal Units Total
Required Number of Animal Unit

Item Per Head Heed’ Requirement

Dairy Cattle
Per Cow 1.672 1500 2,505
Per Feeder .58 1,130 655

Beef Cattle
Per Cow 1.27 2 2,130 2,705
Per Feeder .38 890 338

Total 6,203
Rounded 6,200

Anima l Total
Amount Unit Animal Units

Item Produced Equivalents3 Production

Forages and Grain
Hay—Ton 910 .20 182
Pasture —AUM 1,900 .08 152
Small Grains—Ton
Corn Silage—Ton ______

Total 334
Rounded 300

Rounded to the nearest 10 head.
2 Include s the normal number of replacemen t stock and bulls on a per head basis.

3 Animal Units of feed per ton/AUM.
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The estimated production of livesto ck and
livestock products related to irrigation based on total
digestible nutrients (T.D.N.) require ments , is shown
in Table 6.5 . The production is based on 4.8 percent
of the feed requirements being supplied by irrigated
forages and grains as derived in Table 6-4 . A.~~~ ----4.A~- - -~~~~~ -

In terms of T.D.N.’s only , the full feed require-
ments of about 600 head of cattle and calves could be r _,

met with the increased production of feeds from
irrigation. However, few farmers in the Islands raise ___________________________________________

all of their feed. In reality, the nutritional require 

-

______

ments of many more than 600 head of cattle are
partially satisfied by irrigated feeds. ____________

Livestock and Livestock Product Values
Estimated livestock and livestock product PHOTO 6-7. Portable feeders on dairy farm-Camano

Island. (USBR photo).values related to irrigation are shown in Table 6-6.
The value estimates are based on the proportion of
feeds attributable to irrigation.

TABLE 5-5. Estimated production of livestock and livestock products related to irrigation

Number Percent Producti on
or Amount Number Related to Related to

Item Sold on Hand Total ’ Irrigation Irrigation’

Cattle and Calves 3.601 head 8,810 head 12.410 head 4.8 600 head

Milk 12.374,000 lbs. 12,374.000 lbs. 4.8 594,000 lbs.

Butterfat in cream 900 lbs. 900 lbs. 4.8 0 lbs.2

1 Livestock rounded to the nearest 10 head, livestock products rounded to the nearest 100 lbs .

2 Rounde to lete than 100 Ibe.

TABLE 6.6. Estimated livestock and livestock product values related to irrigation

Adjusted Percent Value
Value of Adjustment Value of Related to Related to

Item Sales Factor1 Sales Irrigation Irrigation2
t (Dollars) (Dollars) (Dollars)

Dairy Products 526 900 1.061 553,772 4.8 26.600

Cattle and Calves 378,100 1.061 397.383 4.8 19,100

Total 46.700
Rounded 46.000

Prices recelved—Lheetodi and Livestock products.
Long-term adjusted normalized Index — 247 — 1.061

1554 Index
2 Rounded.
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FUTURE NEEDS

IRRIGATION POTENTIAL deficiency is primarily internal. Sprinkler application
wou ld be the practicable method on these lands.

Arable lands on Whidbey .Camano Islands total Imperfectly and poor ly drained organic soils , and
47 ,740 acres , of which 2,660 are presently irri gate d some depression areas would require extensive drain-
and 45 ,080 are potentially irrigable. About 33,000 age work s to alleviate the condit ion. Surface drains in
acres of the potentially irrigable lands are on Whidbey some areas would be benefici al in remov ing excess
and 12 ,000 on Camano. water of heavy w inter preci pitation.

Land Characteristics Land Classes
Soils of the potentially irrigable lands have Potentially irrigable lands on Whidbey.Camano

develop ed from glacial drift which was deposited in Islands total 45 ,080 acre s o f which 28 ,390 acre s are
moraines left by glaciers that once moved over the presently in woo dlands. The following tabulation
Puget Sound Area. Soils underlain by a cemented shows the acreage distribut ion of potentially irrigable
gravelly till comprise about one-half the potentially lands by Land classes:
irrigable lands. Natural fertility of these lands is low.
They would be best suited to production of pasture Potentially Potentially
and hay crops. Land Irrigable Irrigable

Soils with open , porous profiles make up about Class Cleared in Tree Cover Total
30 percent of the potentially irrigable lands. These 

_______ 

(Acres ) (Acres ) (Acres )
soils , which can usually be expected to show the most
response to irrig ation because of their slight to severe
droughtine ss , are represented by the glacial upland 2 2,800 300 3,100
soils and the fertile productive terrace soils. These 3 13 ,890 28,090 41 ,980
soils would be well suite d to production of all crops
adapted to the Islands. Total 16,690 28 ,390 45 ,080

About 20 percent of the potentially irrigable
lands have fine texture d slowly permeable subsoils. These lands are shown on Figure 6-2 .
These soils occupy terrace positions and are generally
in the Coupeville series. They are fertile and very
productive . Organic soils occupy only a small part of PROJECTION OFthe potentially irrigab le lands. FUTURE IRRIGATIONAbout 75 percent of the potentially irrigable
land is undulating to gently rolling with slopes With an adequate water supp ly, abou t 30,000between 5 and 12 percent. Only on the Ebeys Prair ie acres of new land cou ld be irrig ated by 1980.and Smith Prairie areas , south of Coupeville , are there Present and future irrigation water demandslarge areas of nearly leve l land with smooth slop es of are :2 to 3 percent. In general , the organic soils and
depression soils are nearly level to slightly sloping, Surface
terrace soils are slighly sloping and the glacial upland New ~~p~

’y Source Diversions
soils are mostly undulating to rolling with slopes over Irrigation GW SW Annual Peak
6 percent. Year (Acres) (Acres ) (Acres ) (ac.ft. ) (acft.)

All potentially irrigable lands are well adapted — _______ ______ ______ ______ —

to sprinkler irrig ation. Present — 2,000 700 1 $00 10
About 4,000 acres of the potentially irri gable 1980 30,000 2,000 30,700 84,000 440

lands have varying degrees of drainage problems. On 2000 — —

the glacial upland soils underlain by glacial t ill the 2020 —

6.11
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Maximum irrigation requirements for the The monthly distribution of the irrigation
Islands are: require ment i~ shown as percent of the annual

demand.
Peak farm delive ry requirement 70 acres /cfs
Farm delive ry requirement 2.60 acre -feet /acre May 6%
Diversion requirement 2.74 acre—feet/acre June 23%

Jul y 29%
August 21%
September 15%
October 6%

MEANS TO SATISFY NEEDS

Since there is an inadequate ground water Cost estimates were prepared for importing
supply on the Islands to sustain projected irrig ation irrig ation water using the Skagit River as a source to a
expansion , alternative methods were investigated for 10,000 acre area near Oak 1-Earbor. The costs and
importing a surface water supp ly. benefits are shown in the following tabulation:

(Thousands of Dollars)
Capital Annual Costs Annual Net

Cost Capital OM&R Power Total Benefits Benefits

29,300 993 120 80 1193 400 793

As can be noted the irrig ation benefits are not ground water. This development will be by individual
sufficient to justify construc tion of the sing le-purp ose means utilizing on -farm typ e systems . The costs of
irrigation facilities. However , a multi-purpose water developing individual farm sprinkler systems are
supply development for the Islands may prove outlined in The Puget Sound Area under Means to
feasible. Such alternatives may be: Satisf y Needs.

1. Combined irr igation—M&I importation Based on present day values , cropping patterns ,
system. and levels of production, the additional annual gross

2. Desalinization, income that would accrue to the farmer for irrigating
3. Combined nuclear power—desalinization new potentia lly-irrigable lands would amount to

[ plus M&1 and irrig ation systems. approximately $54 per acre .
Without an economical imported water supply, The State and Federal agencies with responsibil-

irrigation is expected to decrease . Some small scat- ities for constructing and/or supplying local assistance
tered irrigation developmen t may occur utilizing for developing an irrig ation system are discussed in

The Puget Sound Area under Means to Satisfy Needs.
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SNOHOMISH BASIN

The Snohomish Basin lies in the central portion The Pilchuck River , a fast flowing stream with a
of the Puget Sound Stud y Area and contains part of narrow flood plain, joins the Snohom ish Rive r about
Snohomish and King Counties. The Basin contains 13 miles upstrea m fro m the latter ’s mout h.
approximately 1 ,863 square miles of land area , with The climate of the Snohom ish Basi n is typical
elevations ranging from sea level to over 7,000 feet at of the Puget Sound A rea wit h relativel y coo l summers
Mt. Daniel. The western portion contains rolling and mild winters . The average annua l precipitation
glacial soil and terminal moraines entrenched by ranges from about 35 inches at Everett to over 180
broad valleys. The eastern portion is heavil y forested , inches in the higher elevations of the Cascade
mounta inous terrain. Mountains. Heavy snow packs characteristic of the

Two major river systems unite in the lower part Cascade Range are fo und in this Basin , and resu lt in
of the Basin to form the Snohomish River . The sustained strea m flows well into the summer. Mean
Skykomish River drains the northea stern part of the daily temp eratures range , in the winter , from 38°F
Basin whi le the Snoqualmie River drains the southern near the Puget Sound to 23°F at Stevens Pass, and in
part. These rivers originate in the Cascade Range and the summer fro m 63°F near the Sound to 56°F at
flow through steep mountainous valleys in their Steven s Pass.
upper reaches. The Snoqua lmie River emerges into a
mile-wide valley below Fall City. The Sk ykomish Pioneer agric ultural communities were
Valley widens at Gold Bar and joins the Snoqualmie established around the town of Snohomish as early as
Valley below Monroe to form the Snohomish Valley. 1861. Agricu lt ural development has continued
The Snohomis h River enters Puget Sound through princi pally along the rich alluvial valle ys of the Basin.
Por t Gardne r and Possession Sound in the vicinity of Dairy farming is t he major agri cultural enterprise in
t he city of Everett. Marshes and tida l lowlands are t he Basin.
found along the lower section of the Snohomish Timber and related forest products are pro -
River which is tidal for about 18 miles. duced in the upper mountainous areas. The Sno-
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PHOTO 7-1. Skykomish River Valley. Town of Monroe in foreground looking toward the Cascade Mountains.
(USBA photo)
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PHOTO 7-2. Snoqualmie River Valley with Mt. Rainier in background. (USBR photo )

qualm ie National Forest , State of Washington The following tabulation depicts the land use
Department of Natural Resource s and private timber within the Basin :
companies control most of the forest lands , which are
operated on a sustained yield basis. Despite heavy Acres
forest cutting there is still a rich resource of timber Cropland 72 ,000
for sawmills and paper manufacturing . Rangeland 2,000

Everett is the largest city in the Snohomish Forest I ,055,000
Basin, ranking fourth in the State with a population Rural nonagricultural 29,000
of 52,000 (1967). Other cities with populations Built-up areas 36,000
greater than 1,000 include Snohom ish , 4,700; Marys-
ville, 4,000; Monroe, 2,200; Mukilteo, 1,325; Sno- Total 1,194,000
qualmie, 1 ,233; and North Bend , 1,206.

PRESENT STATUS

Development of irrigation in the Snohomish over 3 inches above average and little irrigation was
Basin has been extensive along the valley bottom- necessary.
lands. The location and extent of irrigation in a given
year depends on summer rainfall and typ e of crop IRRIGATED LANDS
grown. In 1963, about 12,800 acres were irrigated in
the ~asin. This is considered to be the acreage Nearly 75 percent of the irrigated lands within

• normally irrigated during recent years. Figure 7-1 the Basin are located in the Snohomish Valley and
illustrates the relationship between crop consumptive the area just north of Marysville. The remainder is
use, effective precipitation and irrigation require- scattered in the Snoqualmie, Skykomish, and P11-
ment. In 1964, the growing season precipitation was chuck River Valleys.

7-2
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Z~~CONSUMPTIV( An explanation of land classification pro-I VIE

section of this appendix which discusses The Puget
Sound Area.

~ 

;;;~s:::~f!~~ IIEtIIIliip~< 
cedures and criteria used in this st udy is given in the

SOIL

£,UCTIVE 
WATER RESOURCESMO~~

PIECIPITATIOII
a ~~~ sep oct Water Supply

Irri gatio n develop ment has generally occurred
COl*SU~ PTIwE in the nar ro w valleys along the Skykomish , Sno.

1964 qualmie and Snohomish rivers, where both surface
p I~IIG*t~ and ground waters are easily obtained. Approxi-QUINEMENT

4

;

~~~

4

~~~~~~~~~ c~~~~~~~~~~~~~~~
c
~~~~~~~~

mately 75 percent of the irrigated lands receive their
water supply from su rface diversio ns and 25 percent

EFFECTIVE from ground water. Surface diversions are primarily
PIECIPITATION

fro m the Skykomish , Snoqualmic , and Snohomish
Rivers and their tributaries .

API MAy IUN JVL SUG SEP OCT

The Snohomish Basin has a relatively large
water resource . The annual runoff of the Snohomish

USE River averages over 5.5 million acre.feet. Accurate
AVERAGE runoff records are not availab le because tidal action

~~ 
2,879,000 acre-feet annually . The annual runoff of

influences most of the length of the Snohomish
River. The Skykomish River near Gold Bar averages

the Snoqualmie River near Carnation averages
2,789,000 acre-feet. The Snohomish River usually hasaUG ss~ OCT two high flow periods during the year; one of these

FIGURE 7-1. Crop irrigation requirements for typical occurs in fall or winter and one in late spring. Low
dry, wet, and average years. flows occur in early spring and in the months of

August or September. Approximately 55 percent of
The soils of the Basin were developed in a mild, the annual runoff occurs during April-October.

moist, nearly frost free climate. Afluvial soils pre- Monthly and annual runoff at selected sites on the
dominate on the irrigated lands in the Snohoinish, Skykomish River and Snoqualmie River are shown in
Snoqualmie, and Skykomish areas. In the Maryaville Table 7.1.
area , terrace soils are the most common. Topography

• undulating with most of the irrigation by sprinkler
• of the greater part of the irrigated lands is smooth to .

application. •
~

- - — ~~esently ~~igated lmds in the Snohomish
Basin were classified (1963 survey) as classes 1, 2, or . .

3 depending upon their relative swtability for irriga- . ,

tion development. The lands classified are shown on .

Figure 7-2. A summary of the lands irrigated in 1963 —a- ~.Aa .g ~~~~~~~~~~~~~~~~~

is shown below.
Land Class Irrigated

(acres) ______________________________

2,000
2 5,100
3 5,700

PHOTO 7-3. Irrigating ~rawbsrrIes in the Pllchuck
Total 12,800 RIver Valley. (USBR photo)
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TABLE 7.1. MDnthly and annual runoff-1,000’s of acrs-fsst. (PerIod 1931—1010)

Y. Oct . No,. Dec. Jan. Feb. Mw. Ap,. May Jun . July Aug. Sept. Annual

SICYKOMISH RIVER near GOLD BAR: (535 iq. ml)

Max (196* 197.0 530.5 478.3 403.2 125.3 196.9 449.5 435.3 525.7 300.6 87.4 294.1 4,032.8
Mm (1941) 137.6 147.5 208.2 143.5 96.1 124.2 52.7 210.6 129.1 69.7 37.6 151.2 1.~~~ .I
Mean 156.9 278.0 308.1 232.9 175.7 159.5 277.9 437.8 405.8 222.3 83.4 81.8 2,879.1

SNOQUALMIE RIVE R nur CARNATION: (603oi. ml.)

Mw (196* 188.6 531.4 469.8 517.9 184.5 258.9 404.2 368.0 313.7 150.9 62.6 305.1 3.7656
Miii (1941) 123.7 174.0 239.4 150.9 111.2 118.9 132.7 188.9 133.9 59.4 32.2 180.4 1,875.6
Mien 181.3 306.8 366.7 2999 227.5 240.1 273.5 324.2 281.4 145.5 65.3 83.7 2,789.0

Surface waters in the Snohomish Basin are of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ,

excellent quality for ir rigation . This is evidenced by ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~9
’ ‘. ~~~

analysis of samples taken . The water has been used to ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~ ~~~~

irrigate for over 40 years with no apparent harmful
effects to soils or crops. Sediment transport is small
except during periods of high runoff. Few sediment
prob lems have been reported in connection with
irrigation use.

Major ground water sources are the silts, sands,
and gravels found in the western lowland portions of
the Basin. Also, the recent alluvium along the main
stream valleys contains ground water in the coarser
sand and gravel layers. Wells near Monroe have
capacities of over 1,000 gallons per minute. Shallow PHOTO 74 Level bo lands f Snoh Ish R~wells in the vicinity of Marysville have relatively large Val t 1*11 (USBR o)yields; 200 gallons per minute is pumped from wells lay neer own o m
10 to 15 feet deep with very small drawdown.
Generally, wells in most other areas have small to
moderate yields. Areas deficient in ground water are ~ ____found south and east of Everett. . ____

Ground waters, which are generally low in 
___  _ _ _ _ _

dissolved solids, are of suitable quality for irrigation
use. Iron is the most objectionable constituen t found
in the ground waters. Saline ground water often
occurs In the delta areas downstream from
Snohomish and at some places along the Puget Sound
shoreline.
W.IIU RI~ stI

Irrigation rigids comprise oniy 6 percent of the
total combined surface and ground water rights In the
&iobondsb Iiijn. There has been no decree In~~lving
vested r~ ds In this Basin. A vested right Is claimed
for the Snoqu.lmIe Falls powesplant on the Sno~ PHOTO 75. Inigutlon by sprinkler Is na, ,u.ry on
qusimis River for 2,500 cubIc feet per second. the undulating lands suet of Everett. (USBR photo )

74

-~~~ 
.----

: r~ 
— —j —  -.,- - . . . -  -



• -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ 
J’\~~ % 7

iIç~’~/J) ~\ (

Sn.~.iuisl~ S..ln I

I

• . 

~j~J

/ 
• • • - ~ ~~~~~~~~ - •~~~~~~~~~ -~~~ —- -~~~~

—

—•—
~~~

- ~~~~~~~~~~~ • - - 
~~~~~~~~~ ~~~~~~~ ~~~~~~~ 

- 
~

•— •
~

— . •. — •

— -•~~—.. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• .- , •
-

- ‘~ ~~
• . •• 

. .,
~~ ~• -. — — .



• —• — V

- -~ -—•,--—~~—••—- - —.-——-—

•1~

ci

- ____ . 
-

LEGEND

IUIOATCD LAND

POTCNTIAL ISSIGATION

T,se Covered lan d

CIs.rs d Lend

LAND CLA5SIPICATION

Clean 
_______

CI.sa 2 ~~~~~~
CI.s .~~ ~~

Scala  In MIs.. ~~
2 0 2 4
I — — I

SNOHOMISH BASIN

FIGURE 7.2 IrrIgation, Snohomish Basin
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A summary of irri gation right permits and Adequacy of Supply
certificates init iated between 1917 and 1967 shows With few exceptions the quantity of the waters
that about 8,800 acres of land have a surface water are adequate to meet the presen t irrigation needs of
right. The tota l maximum diversion to serve this the Basin . The problems that occur are local in
acreage is approximately 81 cubic feet per second. nature , such as the deficiency of ground water in the

Irrigation ground water rights, permits and area south and east of Everett .
certificates as of September 30, 1966, totaled about
29 cubic feet per second for 2 ,800 acres. IRRIGATION ECONOMY

Watar Requirements Summary of Irrigation ValuesThe irrigation water requirements have been The present value of irrigation is the incre-estimated using climatological data from two sta- mental gross income value of increased croptions—Snoquahnie Falls and Monroe. Summer production and increased livestock produc tion attr ib-precipitation is low , averaging 5.4 inches at Sno. utab le to irrigation in an average year. Thesequalmie Falls and 5.0 inches at Monroe during June incremental values are $114,000 from increased cropthrough August . The section of this app endix dis. production and $779 ,000 from increased productioncuseing The Puget Sound Area gives a detailed of livestock and livestock products for a total value ofexplanation of the procedures and criteria used in
developing the water requirements. Other values from irrigation that accrue to theThe annual consumptive use of the irrigated farmer and to othe r sectors of the local economy arecrops is estimated to be about 1.98 acre-feet per acre . d~~~~~d briefly in the section of this appendixPrecipitation and soil moisture that would be effect. covering The Puget Sound Area.ive in meeting consumptive use requirements of crops
would be about 0.80 acre-feet per acre in a dry year.
Thus, the consumptive use to be met by rr gat on Basic Datawould be about 1. 18 acre-feet per acre. With an Agricultural Census data for 1964, and fieldestimated farm irrigation efficiency of 65 percent , a survey information , have been used as a basis for(ann dsheeiy requirement of 182 acre-feet per acre estimating cropping patterns , farm types and sizes,would be required. Using this farm delivery require- numbers of farms , value of farm products sold,mint end an estimated operational loss and waste of livestock numbers and production , and value of(ho percent of the dhorte d amount , the present ly livestock products. The census date has been adjustedirrigated lands (12 ,800 acres) require an aver age to reflect basin rather than county boundaries. Theseannual diversion ci about 24,600 acre-feet. The adjustments are explained in detail in the section ofmonthly Irrigation requirements are shown in Tab le this appendix which discusses The Puget Sound Area.7-2.

The Irrigated lands would produce an annual Number, Type and Size of Farms
net return flow of 7,600 acre-feet. The resulting There are about 1,790 farms in the Snohomishdepletion of ground and surface water would be Basin. About 130 farms, or seven percent of the total ,
17,000 acre-feet .

TABLE 7-2. IrrIgation requirements

Item M~~~~~~Juns July Au~ Sept Total

DIstribution 7% 19% 34% 36% 12% 100% 4
~
,op lrrI tIon Re~ulrsment

Finn Dutlusry RequIrement
(Aare.P.stjAcre) .13 .34 .12 .61 .22 1.82

Ohonlon Rsqukesnsnt

(Aa’s.Fest/Acvs) .00 .22 .40 .33 .14 1.18 

j(AcrePeit/Acie) .14 .36 .05 .64 .23 1.92
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I
TABLE 74 Estimated land me and crop production

common farming enterprises in the Basin identified r rrlgitlon

by source of farm income. lncrsaesd
Ms~

or Acres Unit Production Related
TABLE 7-3. Farm types-1BMI No.fflalfy of to lrv~isdon

— Group Irrigeted Yield Per Acre Total2
Estimated Numter

Typs o~ Farm In Beslns2 Percent of Total Field Crops
Potato., 130 cwt .45 60

Field Crop 0 0 Forag t 12.430 - -
Vegetable 30 1.7 Hay (4.970) Ton 1.30 6 460
Fruit and Nut 50 1.3 Pasture (7.460) AUM 3.10 23.130
Poultry 60 3.4 Vegetables 130 Ton 1.62 210
Osky 365 159 Broccoli (10) Ton (3.40) (30)
Other LIvestock 160 8.9 CaulIflower (20) Ton (1.91) (40)
General 15 .8 Sweet Corn (100) Ton (1.38) (140)
Mlsculleneous 1,190 66.5 Berries 110 Ton 2.18 240

Strawberr Ies (60) Ton (1.29) (80)
Total 1,790 100.0 Raupbe,ries (30) Ton (1.41) (40)

100.0 Bluebsrrles (20) Ton (6.00) (120)

~nlmstsd from Cunaw of A ’lculture.
2I5~~ 4ed to the nearest 5. Total 12,300

~~~ The Puget Sound Ares far method of derivatIon.

The average size of commercial farms in the 
2flounded to the nearest 10.

• Basin is about 80 acres. Farms with Irrigated cropland
average about 120 acres. Commercial farms with milk Irrig ated f o r a g e  crops aie hay and pasture, and
cows average about 36 head per farm, these are generally a grass or grass-dover mix. The

Livestock enterprises make up slightly more early crop of grass generally cut in May , is harvested
than 80 percent of all farm operations. More than 95 for silage or green feed, as the weather is too wet to
percent of the irr igated cropland is in forage crops. make hay or to graze. Later in the season, this
Dairy and other livestock farms are the most cropland is irrigated and harvested as hay or is grazed ,
numerous firma types with Irrig ated croplend. although some is cut for green feed all season. Almost

all forage crop. are uaed within the Basin.
Crops The Snohomish Basin is one of two basins in

Total crop production related to irrIgation use the Puget Sound Area where mint is grown com-
is shown in Table 74. mercially. Irrigation Is necessary to successfully grow

this crop. Other field crops grown in the Basin
generally are not Irrigated.

Most ci the mint oil is used by manufacturers
and processors for flavoring products sold In tegional
and national markets.

Irrigated broccoli, cauliflower and sweet corn
are conunendul vegetable crops grown in the Basin.
Other vege~~le crops grown conunemially generally
are not Irrigated. Most Irrigated vegetables ate market-
ed to processors for camiing and freezing.

Stiuwbarrlu, raspbenlas and blueberries are
commsrdally Importuit berries that are Irrigated.
Other berries grown oo~~...cl.Hy generally ate not
irrigated. Most aliawbinies ase marketed to local

PHOTO 74 IrrI ,.114 mkst on a farm north oi~ processors for fr.e~~~ ad most blueberries are sold
SnoiwseWi. (USSR photo) on the fresh market .

7-8

— ~~~— ---- 
—

~~~~~~~ ~~~~~~— —— ~~~- - —.—-——--- — - -— .— - —-~~~ -— ———~~~~~~~~ • ~~~ - ~~- . .- -• .• ,• ,.
—S - -



a

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ animal units of feed requirements and production is
- .. - . 

•~~~~~~~~~~~~~~ .. :“. ‘~~~~ shown m Table 7-6.
- 

TABLE 7-6. Estimated feed requirements and pro-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_

- Anim al Units Number Total
Required of Animal Unit

Item Per Heed Hepd1 Requirement

Dairy Cattle
Per Cow 1.672 14,980 25,017
Per Feeder .58 4,980 2,888

Beef Cattle
Per Cow 1.272 4,320 5,486

.38 3,670 1,395

PHOTO 7-7. Corn under irrigation in the valley north Animal Total
Amount Unit Animal Unitof Mar ywllle. (US8R photo) Item Produced Equivalents3 Production

Forages and Grains
Hay—Ton 6,460 .20 1,292

CrOp Values Pastur e-AUM 23.130 .08 1,850

Crop values relate d to irrigation are shown m Small Grains—Ton -- -- -.

Table 7.5. Corn Silage—Ton — - -.

Livestock Total 3,142
Cattle opera tions, primarily dairying, are the Rou nded 3,100

major livestock enterprises in the Basin. Meat packing 
‘R~~~~~ to the nearest 10 head.and dairy process ing plants are located in the Basin. 2lncludss feed required for replacements, bulls and young

The Basin also has the largest livestock auction yard stock norm ally associated with the breeding herd.
in the Puget Sound Area. The derivation of estimated 3Anlmal Units of teed per ton /AUM.

TABLE 7-6. EstImated crop values releted to Irr igation

Increased Production Value
Crop Unit of Production Related to Irrigation Per Unit 1 Total2

(dollars) (dollars)

Field Crops Cwt 60 340 20,400
Forage

Hay Ton 6,460 2 3
P ture AUM 23,130 2 3

Vaoflabl.a Ton 210 55 11,600
lerrles Ton 240 340 81.600

Total 113,600
Rounded 114,000

• tWelØued average prices recelved-.c$ustad normalized basis
Broccoli $130/Ton Strawberries $270/Ton
Cauliflower $ 99/Ton Raepbuvvles $330/Ton
Sweet Corn $ 26/Ton Blueberries $390/Ton

$100
3Accounts d for In livestock and livestock product values. 3

7.9
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The increased production from irrigated crop- In terms of T.D.N .’s only, the full feed require .

land used to produce forage in support of livestock ments of about 4,960 head of cattle and calves could
— enterprises, provides about 8.9 percent of the total be met with the increased production of feeds from

feed required in the Basin . This relationship is used to irrigation. However, few farmers in the Basin raise all
determ ine the proportion of total stock production of their feed. In reality, the nutritional requirements
attributab le to irrigation, of many more than 4,960 head of cattle are partially

The estimated production of livestock and satisfied by irrigated feeds.
livestock products related to irrigation based on total
digestible nutrient (T.D.N.) requirements, is shown Livestock and Livestock Product Values
in Table 7-7. The pr oduction is based on 8.9 percent Estimated livestock values related to irrigatio n
of the feed requirements being supplied by irrigated are shown In Table 7-8. The value estimates of
forages and grains as derived in Table 7.6. livestock products are based on the proportion of

feed attributable to irrigation.

TABLE 7-7. Estimated production of livestock and livestock products related to IrrigatIon

Numbsr Number Percent Product ion
or Amount on Related to Related to

• I tem Sold Hand Total Irrigation irrigation1

Cattle and
Calves 11,863 head 37,867 head 55,720 head 8.9 4,960 head

Milk 143.964,715 lbs. — 143,984,715 lbs. 8.9 12,814,600 lbs.
Buttarf at
in crasm 46.698 lbs. — 46,698 lbs. 8.9 4,200 lbs.

‘LIvestock rounded to the nearest 10 head, livestock products rounded to the nearest 100 lbs.

TABLE 74 EstImated *,sssuck and livestock product values related to Irr igation

Value Adjust. Adjusted Percent Value
of meat Value of Related to Related to

Item Sales Factor1 Sales Irrigation Irrigation2
(dollars) (dollars) (dollars)

Osiry Products 6.779.800 1.061 7,125,254 8.9 634,100
Cattle andCalvss 1,551,100 1.051 1.630.206 8.9 145.100

Toed 779,200
Rounded 779,000

lp,.ic~ received—Livestock and Iivselodc products -

Long-isni~ adjusted normalized Indsx 317 — 1.061
1~~ b~~

I
7) 0
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FUTURE NEEDS

IRRIGATION POTENTIAL pasture crops, however , some of the adapte d general
farm crops could also be grown on these lands.

Land ClassesArabic lands in the Snohomish Basin total
Potentially irrigable lands in the Snohomish43,100 acres , of which 12 ,800 are presently irrigated

and 30,300 are potentially irr igabk. The lands are Basin tota l 30,300 acres , of which 3,200 ~re presently

located on upland terraces north of Marysville and in woodlands. The following tabulation shows the
recent alluvia ] bottoms along the Snoqualmie , ~~y’ acreage distribution of potentially irrigab le lands by

land classes:komish and Pilchuck rivers. Projections are that a
total of about 20,000 acres will be under irrigation in Potentially Potentially
the Basin by the year 2020. [and Irrigable Irrig able in

Class Cleared Tree Cover TotalLand Characteristics
Soils within this basin have developed under the (acres) (acres)

influence of humid climate and moderate tempera-
ture . Surface soil textures are generally medium to 6,000 100 6,100

7,100 1,100 8,200fine , of medium grade structure , and friable . Subsoils
generally have medium grade , subangular , block y 3 14 ,000 2,000 16,000

Total 27,100 3,200 30,300structure which ranges fro m friable to firm. The
occurrence of wate r stable aggregates or granules in Location of these lands is shown on Figure 7-2.
the soil allows free movement of water throug h the
soil while maintaining a desirable moisture holding PROJECTION OF
capacity. Natural fertility is moderate to high , but FUTURE IRRIGATION
addition of fertilizers gives favorable economic re-
turns , It is expected that about 11 ,300 acres of new

Recent alluv ial bottom lands are suited to the lands will be under irrigation in the Basin by the year
production of all crops adapted for the climate of the 2020. However , irrig ation development is expected to
area , which includes grass and legumes for pasture , decrease in the area north of Mai’ysville due to
strawberries , raspberr ies, corn , and vegetable crops . urba nization and by 1980 little , if any, irriga tion will
Local soil and drainage conditions may limit pro- be practiced in this area. The net result is an increase
duct ion to specialized crops in some areas. The higher from the present 12 ,800 acres irrigated to 20,000
lying terrace lands are best suited to production of acres.

Presently Future I rri gation 2020
Irrigated 1980 2000 2020 Total

Area (acres) (acres ) (acres ) (acres ) (acres)

Snoqua lmie 1,900 3,300 1 ,300 1 ,300 7,800
Skykomish 1 ,100 600 300 —- 2 ,000
Snohomish 5,000 1,500 1,700 — 8,200
Pilchuck 700 700 600 --. 2,000
Marysville 4,100 (-4,100) — —
Total 12,800 6,100 3,900 1,300 20,000
Total Accum. Acreage 12,800 14,800 18,700 20,000 20,000

7.1 1 

- —  
~~~~~~~~~ ‘Y. - - v —  - - .. - - -



Maximum irrigation water requirements for the It is expected that the water requir ed for the
Basin per acre are projected acreage in the Snoqualmie , Skykomish , and
Peak farm delivery requirement 77 acres/cfs Pilchuck sub-basins will be diverted entirely from the
Farm delivery requirement 1 .82 acre-feet /acre respective named rivers. In the Snohomish River
Diversion requirement 1 .92 acre-feet/acre sub-ba5in it is estimate d that approximately 2,000

acres of the presently irrigated 5,000 acres is supplied
Monthly distribution of irrigation requirements from ground water. Acreage served from ground

are shown below as percent of annual demand : water in this sub-basin is expected to increase to
3,000 acres by 1980 and to 4,000 by the year 2020.

May 7%
June 19% The annual diversion and peak farm delivery
July 34% requirements necessary to meet irrigation needs in
August 28% 1980, 2000 and 2020 are tabulated below:
September 12%
Total 100%

Estimated Surface Diversions
Present 1980 2000 2020

Peak Peak Peak
River ac. ft. cfs ac. ft. cfs ac. ft. cfs ac. ft . cfs

Snoqualmie 2,700 18 6,300 45 2,500 20 2,500 20
Skykomish 1,700 12 1,100 10 600 5 — —
Snohomish 5,800 39 1,000 6 1,300 9 — -.

• Pllchuck 1,000 7 1,300 10 1,100 10 — —k Marysville 700 5 — — — —

MEANS TO SATISFY NEEDS

Future irrigation development is expected to Private Federal
take place along the fertile bottom lands and will be
dependent upon the type of flood protection pro- Pre sent -I 980 $820,000
vided and flood plain zoning. Snohomish County is 1980-2000 $530 ,000 —

studying the possibility of zoning the river bottom 2000-2020 $180P00
lands above the town of Everett as agricultural .
Irrigation development moat likely will be by private For the 1980 level of development the annual
means pumping from the various river systems onto operating costs are estimated to be $61,000. The
the farm lands. Stresniflow records indicate that operation costs include power, operation, mainte-
there Is adequate water in the r iver systems to meet nance and replacement costs for the irrigation
the future Irrigation needs of the Basin. However, systems. If upstream storage is required to meet the
when other needs of the Basin are considered, storage water supply needs, additional costs would be in-
may be required to meet all these needs. No volved.
Pf*Ct4YPS pumping Is contemplated. The costs of developing individual farm spu nk-

The Projected investment costs for the Snoho- Icr systems are outlined in The Puget Sound Area,
mliii Basin me shOwn In the following tabulation: under Means to Satisfy Needs.
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~ Based on present day values , cropping patterns , The State and Federal agencies with responsibil-
and levels of production , the additional annual gross ities for constructing and/or supplying local assistance
income that would accrue to the farmer for irrigating for developing an irrigation system are discussed in
new , potentia lly-irr igable lands would amount to The Puget Sound Area under Means to Satisfy Needs.
approximately $70 per acre and is summarized as Estimated net depletions of surface and ground
follows: water source s associated with present and anticipated

New irrigation developmen t are shown below :
Irrig ation Farmers Increased

Year (acres) Annual Inco me

1980 6,100 $427 ,000
2000 3,900 272 ,000
2020 1,300 91,000

Net Depletions ’ 2020
Present 1980 2000 2020 Total

~~~ SW
River (ac. ft.) (ac . ft.) (ac . ft) (ac . ft.) (ac. ft.)

Snoquaimie 1,900 700 -- 4,000 — 1,700 — 1,700 1,900 8,100
Skykomish 1,200 300 — 800 — 400 — -- 1,200 1,500
Snohomish 4,000 2,700 1,300 700 1,300 900 — — 6,600 4,300
Pilchuck 700 300 — 900 -. 800 — -- 700 2,000
Marysville 500 4,900 - — — -- — — —

Total 8,300 8,900 1,300 6,400 1,300 3,800 — 1,700 10,4002 j 5,9QQ3

Total Accumulated Depletion Present 1980 2000 2020
(ac. ft.) 17,200 19,500 24,600 26,300

1Diversion requirement minus return flow .
2lncludes 500 acre-foot decrea se by 1980 in Marysville drainage.
3lncludes 4,900 acre-foot decrease by 1980 in Marysville drainage .
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i
CEDAR-GREEN BASINS

The Cedar-Green Basins lie in the centra l shine in April through June to a relatively dry period
portion of the Puge t Sound Area containing the from July to October.
heavily pop ulated metropolitan area of Seattle and The average annual precipitation varies from
surrounding communities in par ts of King and Sno. about 35 inches in Seatt le to over 100 inches at the
homish counties. Cedar River and Green Rive r Basins crest of the Cascade Range. Heavy snow packs are
a re independent basins having their ori gin in the charac teristic of the mountain areas. Stream flows are
Cascade Range and flowing indir ectl y into Puget influenced by melting snow well into the month of
Soun d. A third river , t he Sammamish River , which July. Snow is rare in Seattle and seldom lasts more
has its ori gin in Lake Sammamish and the foothills of tha n a few days.
t he Cascade Mountain s, flows into Puge t Sound A significan t segment of the Basins ’ economy is
throug h Lake Washington. the aerospace industry. The Boeing Company ’s facil-

Both the Cedar and Green rivers follow a nearly ities in the Seattle-Tacoma-Everett area have expan-
parallel course from the Cascade Mountains betwee n ded tremendously since World War II .  Facilities are
rolling hills of glacial deposits and occasional project- located at Renton , Kent , Aubu rn , Seattle and Everett
ions of outcro pping rocky knobs. The rivers follow with nearly 100,000 persons employed.
well-defined valleys. The Cedar River follows a Seattle is an excellent seaport , Seattle harbor
narrow valley to emerge directl y into Lake Washing - (Elliott Bay) providing a natural , deep-water harbor.
ton at Renton and finall y into Puget Sound throug h The 53-mile long waterfront is lined with modern
the Lake Washin gton Ship Canal. The Green River terminals equipp ed to handle any type of cargo .
flows through a I 5-mile gorge before emer ging into Shipbuilding, food processing , metals and other
the broad , all uvial Gree n -Duwamish Valley nea r industries provide an important part of the economy
Auburn. The Green River becomes the Duwamis h of the Cedar -Green Basins. Heavy industrial develop-
River which ent ers Puge t Soun d at Elliott Bay ment is concentrated along the lower reaches of the
through a dred ged channel five miles long. Green -Duwam ish Rivet Valley, along the shores of

The climate of the Cedar -Green Basins reflects Elliott Bay, Lake Union , and Salmon Bay, and in the
the moderating effect of maritime air from the Pacifi c Renton area at the southern end of Lake Washington.
Ocean. A well-define d rainy season begins in Novem- Light industry is dispersed throughout the lower areas
ber and carries through March with increasing sun- of the Basins. 

..

-.1~
. ~~~~~~~

PHOTO 8-i The Green River Valley looking south from Tukwila. (US8R photo)
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, with some marginal development in the upland are as.

More than 80 percent of the cropland is devoted to
~~

- 

~•~-;: ~~ ~ ~~~~. 
. forage production .

Dairying and truck farms are the chief supports
,
~~ 

~~~~~~~~~~ of the agricultural economy in these fertile valleys.
r . The lowlands are utilized for grazing dairy catt le, a

- - 
few chicken ranches , and vegetable and berry farms.
The rapid influx of people into these areas is
replacing farmlands with housing subdivis ion , shop-
ping centers , and freeways. Industria l encroachment
is further eliminating agricultural land.

The following tabulation epicts present land use
within the Basins:

PHOTO 8-2. The city of Auburn expands into the Acres
Green R iver Valley (USBR photo) Cropland 53,000

Rangeland 3,000
Forest 447,000

Timber and related forest products are pro- Rural nonagricultural 34,000
duced in the upp er reaches of the Basins. The Built-up areas 167,000
Snoqua hnie National Forest , State of Washington TOTAL 704,000
Department of Natural Resources, Seattle Wat er
Department and private timber companies , control Seattle , the largest city in the State , with a
substantial forest lands which are operated on a population of 580,000 (1967) within its corporate
sustained yield basis. Forest products are an impor- limits is the center of population within the Basins.
tant contribution to the local economy. The total population of the Basins is about 1,072,400.

Agricultural development is concentrated in the This population is highly concentrated around Seattle
valleys of the Green , Cedar , and Sammamish rivers and in the lower areas of the Basins.

PRESE NT STATUS
Development of irrigation has been areas are rap idly changing from farming to urban

concentrated along the Green and Sammami sh rivers areas and the wrip ted acrea ge Is expected to continue
and , to a lesser extent , along the Cedar River . to decrease In the future.
Irrig ation has been decreasing during the past few Soils within the Basins have developed on
years due to the expansion of housing and industry recent alluvial and peat deposits under the influence
into these valleys, of humid climate and moderate temperature. The

Irrigation use varies yearly depending upon the soils are mutable for the production of all crops
amount of growing season rainfall. In 1966, about adapted to the climatic conditions in the area.
2,600 acres were irrigated in the Cedar-Green Basins. The topography I generally flat to slightly
This is considered to be the acreage normally irrigated undulating, and I well adapted to sprinkler Irrigation
during recent years. In the lower portions of the Basins.

Figure 8-1 illustrates the relationship between Most of the 2,600 acres irrigated are projected
crop consumptive use, effect ive precipitation , and to be supplanted with urban developmsnt. Therefore ,
irrigation requirements. only 300 acres along the upper past of the Green

River were classified . These lands were classified as
IRRIGATED LANDS class I or 2, depending upon their relative suitabil ity

for Irrigation development. Of the 300 acres, 40
Irrigated lands within the Basins are sItuated percent are Class I and the remainder Class 2. An

mainly In the lower reaches of the Cedar and Green explanation of land classthcstion procedures and
- rivers and in the Sammamlsh River Valley. These criteria used In this study Is given in the section of the

8.2 :4 
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appendix which discusses The Puget Sound Area.CONSUNPTtVC 
The location of irrig ated land (1966 survey) is

- 
‘ ‘\.. 1965 shown on Figure 8-2.

WATER RESOURCES

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 Water Supply
- 

‘ 

- 
Water supply for the irrigated lands is obtained

api NIT ~~~~ 4)15 ~~P OCT from wells and individual diversions from the Sam-
mamish , Duwamish , Green , and Cedar rivers and their

~__,.s~~~~~~~~~~~~~ C0t~~~1PTIVC I tributaries . About 20 percent of the lands receive
their water suppty from ground wat er and 80 percent

~~~~~ N*IS*TIOSi ) ~~~ / ~~~~. 
- L SEOUININENT J . . .,. The Cedar.Green Basins have a relatively large

- .~~~~~~~~ N 05TJl~~ 
- -  

- 
‘‘

~~~~,, surface water resource . The average mont hly and/ annual runoff of th ese three river s is shown in TableI 

P~~ CIPITITSON 8-1 along with data for extr eme years.
*~~ NAT JUN JUl. OCT The Cedar and Green rivers usually have

two periods of high runoff: one in December or
January and one during A pril May and June. The

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ lowest runoff occurs in August and September.
//~‘ Seasonal runoff patterns in the Sammamlsh River

4 AVERAGE drainage are comparable to other rain-fed streams of
S ~~~~~~ the Puget Sound lowland s.

- 2 ~~~~ Surface water is of excellent quality for irnga-
1/ tion , and has been used for over 40 years withoutI 

£PPCCTIV E harmful effects to soils or crops. High sediment
tra nsport rates are generally associated with highAPi NAT 441 JUl. MIS ieP OCT .runoff rates during t~e non’Irr lgatlon season , there-

FIGURE 8-1. Cro p irrigation requirements for typical fore few problems are encountered with sediment in
dry, wet, and average years. irrigati on use .

TABLE 9-1. Monthly and annual runoff -1000’s of acrs’tust IParlod 1931-1960)

GREEN RIVER NEAR PALMER: (230 ig. ml.)

Max (1959) 48.5 195.3 158.7 163.1 51.2 15.4 110.7 101.1 58.5 25.3 12.8 88.8 1,089.1
Mm (1941) 13.8 43.4 66.4 45.0 29.0 32.0 37.5 32.6 27.2 12.7 8.9 22.2 369.7
Man, 37.9 93.1 108.9 88.7 67.6 75.7 98.8 102.4 64.7 26.7 12.2 14.6 781.3

CEDAR RIVER NEAR LANDSBURG: (117 sq. ml- )

Max (1934) 34.2 67.0 192.2 123.8 48.9 67.2 49.9 33.1 27.6 20.5 15.9 13.1 683.4
Min(1941) 15.6 18.5 25.4 24.6 21.9 22.2 20.0 20.4 21.4 19.2 16.9 20.1 246,1
Mien 23.6 39.5 56.3 56.5 46.6 50.3 47.7 49.3 46.3 31.9 24.0 20.5 492.5

SAMMAMISH RIVER AT BOThELL: (209 sq. ml.)

Mu (194$) 16.8 36.1 42.7 59.2 42.4 45.4 35.2 34.2 24.7 15.2 11.0 10.9 373.8
88n (1941) 8.6 13.5 20.4 27.0 20.4 17.9 162 12.1 9.2 5.7 4.5 7.0 162.6
Miii 9.8 $8.4 34.5 41.4 41.2 38.0 26.2 20.2 12.9 8.7 6.4 6.4 266.1

Pe~mod 104G1910.

I
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‘ ‘~~ ~~~~~~~~ _____ Irrigation ground water rights as of Septenther
20, 1966, totaled about 43 cubic feet per second for
2,400 acres.

- ._ l.
I Water Requirements

The irrigation requirements were estimated
using climatological data from adjacent basins. The
average precipitation in the lowland areas for the
months of June , July and August totals about three1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

inches. The section of this appendix discussing The
Puget Sound Area gives a detailed explanation of the
procedures and criteria used in developing the water
requirements. -

Annual consumptive use of the irrigated crops
PHOTO 8-3. Irrigated celery near Bothelt. Urban is estimated to be 1 .97 acre-feet per acre. Precipi-
expan sion Is evidenced by community swimming pOOl tat ion and soil moisture that would be effective in
in background. (USSR photo) meeting consumptive use requirements of crops,

would be about 0.69 acre-foot per acre in a dry year.
Thus, the consumptive use to be met by irrigation
would be 1.28 acre-feet per acre. With an estimated

The use of ground water for irrigation occurs farm irrigation efficiency of 63 percen t , a farm
mostly in the lower Green River Valley and on the delivery requirement of 2.04 acre-feet per acre would
plateau east of Auburn , south of the Green River. be required . Using this farm delivery requirement and
Moderate to large yields are obtainable in this an estimated operational loss and waste of 5 percent
vicinity . Generally , the remaining area of the basins of the diverted amoun t , the pre sently irrigated lands
has low to moderate yields depending upon the (2,600 acres) require an averag e annual diversion of
materials that comprise the aquifer . Observations of about 5,600 acre-feet. About 80 perce nt of this
well levels indicate that general ly the rate of recharg e comes from surface sour ces.
exceeds the rate of withdrawal from the aquifers . The monthly irrigation requirements are pre-

sented in Table 8-2.However, in scattered areas where many small com-
munities are using the wells extensively the ground
water levels are lowering. Ground water quality is TABLE 8-2. IrrIgation R.quissmssns
satisfactory for irrigation use. Ground waters are
usually more highly mineralized than surface waters ~~~~~~ -~~~~~~ ~~~~~~

Item May June July Aug Sup Total

and incidental sea-water encroachment has occurred
in localized areas near the Puget Sound. crop I l t i o n  os .~s .42 .37 .18 i.a

Rsqu)rsmsnt
Water Rights (Acanft/Acrs)

There has been no adjudication for the use of Farm DelIvery .08 .41 .67 .59 .29 2.06
water in the Cedar-Green Basins. Riquivs,iswit

As of September 1 , 1967, there were over (A~~ Ft/Acre)
10,000 acres of land which had an application , a
permit or a certificate for a surface water right. The DM1do~ .09 .43 .71 .62 .30 2.15
total diversion to serve this acreage along with R SITISRt

(Acre Ft/Acre)
combined rights for stock and domestic water Is
approxim ately 140 cubic feet per second .

Increased water use in recent years has created
additional conflicts of Interest . Several ~t 

The norma lly irrigated lands (2,600 acres)
streams and tributaries have been dosed to further would produce an annual return flow approximating
appropriation while a kw oftists are sutiject to 1800 acre-feet resulting n a  3,800 acre-foot annual
designat ed low-flow resirictions. depletion of ground and surface waters.
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Adequacy of ~~, - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

With few exceptions the quantity of the waters
in the Cedar -Green Basins are adequate to mee t the
prese nt ir r igation needs of the area. Some local ______

ground water in highly urbanized areas near Puget
problems may be experienced in the ad equacy of ________

Sound. 
________

IRRIGATION ECONOMY

Summary of Irrigation Values
The present value of irrigation is the incre 

-

_____

menta l gross income value of increased crop produc-
tion and increased livestock production attri butable
to irrigation in an average growing season. These PHOTO 8-4. Typical irrigation diversion from Sam-
incremental values are $530,000 from increased crop mamish River. (USBR photo)
production and $49,000 from increased production
of livestock and livestock products for a total value of
$579,000. TABLE 8-3. Farm Types—iBM 1

Other values from irrigation that accrue to the Est imated
farmer and to other sectors of the local economy are Type Number in Percent
discussed briefly in the section of this appendix of Farm Basins2 01 Total
coveting The Puget Sound Area.

Field Crop 0 0

Basin Data Vegetable 40 3.4
Fruit and Nut 35 2.9

Agricultural Census data for 1964, and field Poultry 50 4.2
survey inf ormation have been used as a basis for Dairy 185 15.6

•1 estimating cropping patterns , farm types and sizes, Other Livestock 120 10.1

t numbers of farms, value of farm products sold , General 10 .8
Miscellaneous 750 63.0

livestock numbers and prod uction , and value of TOTAL i .igo 100.0
livestock products. The census data has been adjusted
to reflect basin rather than county boundaries. These 1 Estimated from Census of A~~iculture

a~ ustments are explained in det ail in the section of 2 Rounded to the nearest 5.

this appendix which discusses The Puget Sound Area .

Number, Type, and Size of Farms
There are about 1,190 farms in the Cedar -Green Crops

Basins. In 1964 , 70 farms, or about six percent , had Total crop production relat ed to irrigation use
irrigated cropland . As shown in Table 8-3 , dairy and is shown in Table 8-4 .
other livestock farms are the most common farming Over 60 percent of the irrigated crop land in the
enterpr ises in the Basins identified by source of farm Basins is used for vegetable production. Large popula-
income. tion centers and processors in and near the Basins

The average size of commercial farms is about provide market outlets for these crops. Sna p beans,
60 acres and farms with irrigated cropland average broccoli, cabbage , cauliflower , celery , sweet corn ,
about SO acres. Commercial farms with milk cows cucumbers, fall lettuce and rhubarb are conunercially
average 44 cows per farm. important vegetables that are irrigated. Celery , lettuce

Although livestock operations are the most and rhubarb go to fresh markets. Sweet corn , broccoli
numerous farming enterprises in the Basins , over 65 and cauliflower go to both fresh markets and proces-
percent of the irrigated cropland Is used for vegetable sors . Most of the snap beans , cabbage and cucumbers
and berry production. Forage crops are grown on the are marketed to processors. Other vegetables grown
reiflhlfliflg Irrigated cropland . commercially generally are not irrigated.

_  IT- -I.-
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TABLE 8-4. EstImated land use end crop production Forag e crop s are grown on about 35 percent of
reletud to lerigutlon the irrigated cropland. Most of this acreage is in grass

Acres Unit Pr oduct ion or grass.clover crops used for hay , pasture and green
Mu(or Normally of R.besd ~~ lrri~~ ion feed . The early crop, generally cut in May, s

Crop Group I rrigate d Yield Par Acre1 Tot.12 harvested for silage or green feed since the weather is
— too wet to make hay or to graze . Later in the season,

Forogus 880 - -- -- it is irrig ated and harvested as hay or is grazed,
h ay  (300) Ton 125 

~~ although some is cut for green feed all season. AlmostPastors (580) AUM 2.98 all forag e crops are used within the Basins.
S 

- 

Vi,.tebl. , 1.580 Ton 2.83 4,580 Strawberries, raspberries and blueberries ar e
Snop Beans (560) Ton (364) (2,000) grown on about fIve percent of the irrigated cropland.
BroccolI (20) Ton (5.25) (100) Most strawberries and raspberries are marketed to
Cabbage (240) Ton (4.50) (1,980) processors in and near the Basins for canning and
C I  (160) ~ (340) freezing. Blueberries are sold on the fresh market in
Sv.sst Corn (70) Ton (1 60) (100) the Pacific Northwest and throughout the West Coast.

S Cucumbers ( 50) Ton (8.00) (400) Other barnes grown commercially generally are not
• Lettuce-Fall (320) Ton (1.15) (370) irrigated.

Rhubarb (120) Ton (.75) (90)

BerrIes 140 Ton 2,64 371) Crop Values
Strawberries (80) Ton (1~~~ (1~~~ Crop values related to irrigation are shown in
Rapburries (30) Ton (2.20) (70) Table 8-5.

— Blueberries (30) Ton (6.001 (180)
TOTA L 2 600 Livestock

Cattle operations , prim arily dairying, are the1 Sas Ths Puget Sound Arus lor method of der ivation major livestock enterprises in the Basins. Meat pack- —

— TABLE 8-5. Estimated crop values rsintsd to litigation.

Increased
Production Value

Unit of Ralatsd to
Crop Pfoducdon Irrigation Per Unit’ Total2

_ _ _  _ _ _ _  _ _ _ _  
(dollars) (dollars)

Forages
Hay Ton 380 3
Pasture AUM 1,730

VsgstabIas Ton 4.560 88 401.300

Ssrriea Ton 380 340 129,200

Toba 530,500
Round~~ 5*000
I asar~~ prices recsivsd-a~ uetsd normalized basis

Snop Beans 4l3~ Ton Cucumbers 4 63/Ton
Brocodi 4138/Ton Lettuce -8 58/Ton
CeBb~~ 8 3Sf Ion Rhubarb 4 89/Ton
Ceulifisenr 4 BWTon S1,aebsnlas -$270/Ton
Celery 4 73/Ton Ra~thsrrlss $330/Ton
StatsS Corn .8 28/Ton Bluiber,lis -$388/Ton

2 Roundud ba ths nuamsi $1003A.oowtssd for In lbuuubadi and Uvuslodi product values.
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£ 0
- _________ ~ TABLE 8-6. Estimated feed requirements and

- . .p~ ~~ . production
- _ _ _ _ _ _ _ _

~~ ~~~~~~ — Animal Units Total
Required Numbe,

1
af Animal Unit

It e m Per Head Heed Requirement

Dairy Cattle
Per Cow 1.672 1O,76~ 17 .969
Per Feeder .58 8,350 4.843

Beef Cattle
Per Cow 1.27 2 2,700 3.429
Per Feeder .38 2,960 1.125

Tot al 27,366
Rounded 27 ,400

PHOTO 8-5. Irr igated lettuce near Bothell. (USBR 
Totalphoto) Amount Anim al Unit Animal Unit

Item Produced Equivalents3 Production

ing and dairy processing plan ts are located at Seattle . Forages & Grain
Seattle also provides the market for most of the Hay-Ton 380 .20 76
livestock products from the Basins . The derivation of Pasture-AUM 1 ,730 .08 138
estimated animal units of feed require ments and Small Grains -To n -. —

production is shown in Table 8-6. Corn silage-Ton — -.

The increased production fro m irrigated crop- 
~~~~ ded

land used to produce forage in support of livestock
enterprises provides about 0.7 percent of the total 1
fed required in the Basins. This relationship is used 2 

Rounded to the nearest 10 head .
Includ es the norma l number of replacement stock andto determine the proportion of tota l livestock prod- bulls on a per heed basis.

uction attributable to irrig ation. Animal Units of feed per ton /AUM.
The estimated produc tion of livestock and

livestock products related to irrigation based on total of their feed. In reality, the nutrit ional require ments
digestible nutrient (TDN) requirements , is shown in of many more than 270 head of cattle are partially
Table 8-7. The production is based on 0.7 percent of satisfied by irrigated foods.
the feed requirements being supplied by irrigated
forages and grains as derived in Table 8-6 . Livestock and Livestock Product Values

In terms of TDN’s only, the full feed require- Estimated livestock and livestock product
meats of about 270 head of cattle and calves could values related to irri gation are shown in Table 8-8 .
be met with the increased production of feeds from The value estimates are based on the proportion of
irrigation. However , few farmers in the Basins raise all feed attributable to irrigation .

TABLE 8-7. EstImated production of livestock and livestock products related to irrigation

Number Numb er Percent Production
or Amount on Related to Related

Item Sold Hand Total Irrigation I rrigation

Cattle and Calves 13,280 hued 25.790 head 39,070 head 0.7 270 head

MIl k 111 ,696,600 lbs. 111 ,696,600 lbs. 0.7 781,900 lbs .

Butterf at In cream 24 900 lbs. 24,900 lbs. 0.7 200 lbs.

1 LivestOck round sd to the nearest 10 head , llvsstodc products rounded to the nearest 100 lbs.

______________________________ 
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TABLE 8-I. Estimated leeeelodt and livestock product values su ited in krlg.don

Value A~~usted Percent VaIut
of Adj ustment Value of Related to Related to

Item Sales Factor’ Silas Irrigation Irrigation2
(dollars) (dollars) 

_ _ _  

(dollars)

Osiry Products 8,206,000 1.061 8.471,006 0.7 38,300

Cattle & Calves 1,461.300 1.061 1,525,316 0.7 10,700

Total - 49 000
Round ed 49,000

received— Livestock and Livestock products.
Lealg-Iarm a4uated normalized Index 247 1.061

1964 lnds*

FUTU RE NEEDS

IRRIGATION POTENTIAL covered by land classification . Only present land use
was mapped because these lands are expected to be

Arabic lands in the Cedar-Green Basins total absorbed by urban and industrial expansion in the
13,990 acres, of which 2,640 acres are presently near future.
irrigated and 11,350 are potentially irrigable. These Potent ially imgable lands along the upper part
potentially irrigable lands are located in the Sam- of the Green River total 1,040 acres, of which 50
minnd~ River Valley and along the lower reaches of acres are in woodlands. The following tabulation
the Cedar and Green Rivers. About 1,100 acres along shows the acreage distribution of these lands by land
the upper pert of the Green River are the only lands classes:
expected to be Irrigated in the future . These lands are Land 1rri ble~

’
on the alluvial flood plain of the Green River Valley. Chat Cle

8
a
a
red ‘1~ ?Cowr Total

____________ 

(acres) (acres) (acres)
Laid Ch *ctsrlatlcs 240 240

Soils within the Basins have developed under 2 430 40 470
the influence of humid climate and moderate temper- — 

* iattire. They are on recent alluvial deposits and are
suited to the production of all crops adapted to the
climatic conditions of the area which iuc~~~ 

Location of these lands is shown on Figure 8-2.
and legumes for pasture, specialty and vegetable crops
and field crops such as alfalfa and potatoeL PROJECTION OF FUTURE

Th. topography iv generally quite smooth and IRRIGATION
weU adapted to sprinkler irr~~tIon .

About 120 acres of the potentially irrlpbk me crops grown in the fertile soils of the
lands have drainage problems of varying degrees. boltosu lands lying north of Auburn and between
Generally, lands can be improved by construction of Dothell and Lake Sammamish are intensively farmed
shallow surface drains and improvemant of natural and irrigated. However, Irrigation hue been steadily
channels for removal of hea’.y winter precipitation. decreasing during the past few years due to the rapid

•xp..aion of housing and industry into the Irrigated
Land C1 SUS areas. me ~asMs lists 11,350 acres that are not

Th. lands in the Sammasnish River Valley and presently irr igated that are capeble of susta ining
the lower reaches of Cedar and Green rivers were not irrigation. H~~~wr, residential and ind ustrial en-

8-10
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• acreage in the Basins will decrease from the present
2 ,600 acres to 300 acre s in the near future . However ,

- by the year 2020, 800 acres of new lands are
expected to be irri gate d. The net result is a decrease
from the present 2,600 acres irri gate d to 1,100 acres

- - ~~~~ _~~ .i ~ by 2020.
-- ..L L.. I

Maximum irrigation water r equirements per
acre in the Basins are:
Peak farm delivery requirement 73 acres /cfs
Farm delivery requirement 2.04 acre-feet /acre
Diversion requirement 2.15 acre-feet/acre

Mon thly distribution of the irrigation require-
PHOTO 8-6. Industrial expansion near Kent is raPidlY ment is show n as percent of annual demand .
replacing irrigated pasture lands. (USB R photo) May 4%

June 20%
July 33%

croachment into these potential-develo pment areas is August 29%
expected to continue and will limit new irrigation September 14%
development. Expectations are that the irrigated TOTAL 100%

MEANS TO SATISFY NEEDS

Water supplies for new lands projected to be Lands projected to be irrig ated likely will be
irrigated along the C reen River probabl y will come developed by individual pumping from the Green
from the Green Riv’~r . Streamfiow records indicate River. The costs of developing individua! farm sprink-
that there is adequate water in the river to meet the Icr systems are outlined in The Pug~ Sound Area
future irrig ation needs. However , when other water under Means to Satisfy Needs.
need s are considered, storage may be required to The Projected irri gation investment costs for
meet all requirements. Net depletion of the water the Green Basin is shown below.
supply in the Green River Valley to meet irri gation
needs in the future will be about 1 ,600 acre-feet
annu ally Private Federal

Present and future irrigation water demands Present-I 980 -. —and net depletion of both ground and surface wa ter 1980-2000 855 ,ooo -.
sources are shown in the following tabulation : 2000-2020 $55 ,000 -.

Total Total
Total Accumulated Accumulated

Accumulated Diversion Depletion
Year Acreage SW GW (ac. ft.) Based on present day values , cropping patterns ,

______ - (ac.ft.} (ac.fj iL — and levels of prod uction , the additiona l annual gross
Pr esent 2600 4500 1100 3800 income that would accrue to the farmer for irrigating
1980 1800 3100 800 2600 new , potentially-irrigable lands would amount to
2000 900 1500 400 1 300 approximately $223 per acre , and are summarized as
2020 1100 2000 400 1600 follows :

8-1 %
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PHOTO 8-7. Potentially irrigable lands along the Green River . Looking east from Auburn. (USBR photo )

New Far mers Increased This high value is a direct result of small , highly
Irrigation Annual Gross intensified truck-vegetable farming.

Year (!cres) Income The State and Federal agencies with responsibi-
1980 — -- lities for constructing and/or supp lying local assist-
2000 400 $89,000 ance for developing an irrigation system are discussed
2020 400 89,000 in The Puget Sound Area under Means to Satisfy

Needs.

8- 12
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PUYALLUP BASIN

The Puyallup Basi n is located in the southe rn snow packs occur in the Cascade Range forming
portion of the Puget Sound Ar ea. The Basin lies glaciers on Mt. Rainier that feed the major rivers. The
largely in Pierce County but also contains a small growing season in the lower valley ranges from 165 to
portio n of King County . It covers a land and water 190 days.
area of 1 ,254 square miles with elevations ranging Land use changes from intense residential and
from sea level to over 14 ,000 feet at the summit of industrial at Tacoma to cropland in the river valleys
Mt. Rainier. and to woodlands in the eastern part of the Basin.

The Puyallup River and its major tributaries Woodland use predominates with abou t 78 percent of
originate in the glaciers of Mt. Rain ier and drain an the Basin in fore sts. Most of the woodland area is in
area of 972 square miles. The Puya llup River drops Feder al ownership in Mt. Rainier National Park and
throug h rugge d mounta in forests for 20 miles and the Snoqualmie National Forest. Land use is shown as
then meanders 26 miles across a broad glacial follows:
outwash plain before flow ing into Com mencement Acres
Bay at Taco ma . The White River drains 494 square Cropland 37,000
miles along the eastern and northern boundaries of Rangeland 6,000
t he Basin. Forest 593,000

The climate of the Basin is typical of the Puget Rural nonag ricultural 26,000
Sound Area with relatively cool summers and mild Built-up areas 97,000
winters. Average annual precipitatio n ranges from 40 TOTA L 759,000
inc hes near the mouth of the Puyal lup Rive r to 120
inches or more on Mt. Rainier. Only 25 percent or 10 The economy of the Puyallup Basin is based
inches, of the annual precipitatio n occurs during the primarily on trade and manufa cturing. The forest
six mont h period Apri l throug h September. Heavy products industry is the most impor tant industry,

—3

PHOTO 9-1. The Puyallup Valley looking southeast toward Mt. Rainie r. City of Puyellup at central right.
(USBR photo )
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PHOTO 9-2. White River Valley near the confluence with the Puy allup River. Sumner in foreground —
looking north toward Auburn. (USBR photo)

with food and associated products the second. The here. Crop lands are subject to depletion from urban
Port of Tacoma industrial district is steadily expan- build-up. However , with increased demand for food-
ding and has over 3,300 acres of indus trial park land stuffs, marg inal lands will be converted to crop lands
with some 320 acr es in marine terminal facilities , and increased yields will be developed through

Agric ulture is centered around poultry , dairy- irrigation .
ing, and intensive horticultural farming. Rhubarb and There were about 349,800 people living in the
raspberry production and production of ornamental Basin in 1967. Tacoma , the largest city , had a
plants, shrubs , and trees are important to the agricu l- population of 156,000. Puyaflup had 14 ,200, Sumner
tural economy of the Basin . About one-third of 3,950, and Milton 23600. The Fort Lewis Military
Washington’s supply of chicken fryers is produced Reservation occupies a substantial area of the lower

Basin.

PRESENT STATUS

Agricultural development in the Puyallup Basin gated. Figur e 9-1 illustrates the relationship between
dates back to the early 1840’s when large numbers of crop consumptive use , effective precipitation and
cattle and sheep were grazed near Steilacoom. Irriga- irrig ation requirements.
tion has developed where adequate water supplies can
be easily obta ined , and this has been primarily along IR RIGATED LANDS
the Puyallup and White River valleys and in scattered
patches near Enumc law and south of Tacoma. In Soils within the Puya llup Basin have developed
1966, about 3,700 acres were irrigated in the Basin. under the influence of humid climate and moderate
This is considered to be the acreage normally irri - tempe ratures , typical of soil development in Western

9-2
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PHOTO 9-3. Puyallup Valley south of Sumner. (USBR photo)

Washington. Soil tex tures range from very light loamy An explanation of land classification proced-
sands to heavy clay loams to silty clay loams. The ures and criteria used in this study is given in the
presently irrig ated lands occupy areas with an easily section of this appe Idix which discusses The Puget
ava ilable water supply. They are not concentrated , Sound Area.
but are scattered in relatively small patches through-
out the area. Irrigation is used in many areas to
maintain full production during the dry summer WATER RESOURCES
months althoug h there is adequate rainfall during the
remainder of the year. Water Supply

I rrigated lands were mapp ed as Class 1 , 2 , or 3 Ir rigation has developed princ ipa lly in the
depending upon their relative suitability for i rri gation Puyallup and White river valleys. There is also some
development. The lands classified are show n in Figure irrigation in scattered areas in the vicinity of Enum-
9-2. A summary of the lands irrig ated in 1966 claw and south of Tacoma. The water supply for
follows: irrigated lands is obtained from wellc and individ ual

diversions from the Puya llup and White rivers and
Land Class irrig ated their tributa ri es. About 40 percent of the irrigated

(acres) lands receive their water supply from ground wa ter
- 1 60 and 60 percent fro m surface sources.

2 2,330 The Puy allup Basin has a large surface water
3 1 ,330 resource . The Puya llup River at Puyallup discharges

TOTAL 3,720 nearly 2,500,000 acre-fee t annu ally. The largest

9.3
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CON~~~~’TIVt 
tributary of the Puyallup River is the White River. Its

CN OP IS*ISAT~~N
_ _ _ _ _ _ _  

monthly and annual runoff at selected sites in the
/ Puyallup Basin are shown in Table 9-I .

________  

annual runoff averages 1,092,000 acre-feet. Average

Two peak flow periods are evident , one in
winter followed by another in late spring. The lowest

__________________________________ flow occurs in late summer (August and September)
APA NAT Mi JUl. *414 ILP OCT although the summer flows are well sustained by

glacial melt. Approximately 55 percent of the annual
CONSUNPTIVE.~~1 runoff occurs during the April.October growing sea-

954 son.
The surface waters are of excellent quality for

£QU NCNC 

/ irrigation use. The water has been used for irrigation
for over 40 years without harmful effects to soils or

DP(CTIVC 

crops. Much of the suspended sediment carried by
both the Puyallup and White rivers is derived from
melting glaciers. This glacial sediment causes few

MA NAY JUN JUl. *410 SIP OCT problems when the water is used for krlgation.

CONIUUNTIVI An adequate supply of ground water exists in
the lowland portion of the Basin. Most of the

avt~*o~ irriga tion wells are on the flood plains of the Puyallup
and White rivers. The largest well yields pump more
than 3,000 gallons per minute. Low to moderate
yields are found througl~out the remainder of the
Basin. Lowest yields are found in the higher eleva-
tions especially on the upper reaches of the Puyallup

PutClP’Ta,l~~,
___________________________________________ River.

MN NAY JIll JUl. AUS SIP OCT Most fresh-water aquifers contain water that is
FIGURE 9-1. Crop Irrigation requirements for typical low in dissolved solids. Objectionable concentrations
dry, w t , and average years.

TABLE 9.1 Monthly m d  annusi ,uno ff—1.000’s of acre’feat (PerIod 1931-1910)

Y~~~~ Oct. Nov. Due. Jan. ~sb. Mar. Apr. May JunS July Au Sspi AnNual

PUYALLUP RIVER NEAR ORTINO (172 sq. ml)

~~~(I934) 631 62.2 *86.4 142.3 35.2 48.8 38.4 32.6 *8.5 33.8 327 19.6 7*3.1
Mlii (1941) *4 32.4 355 27.0 15.6 16.3 22.5 30.4 30.5 34.6 32.8 30.4 336.8
Mi.n 32.6 46.7 69.6 49.8 39.1 38.2 39.0 48.9 52.4 44.0 311 25.3 509.4

PUYALLUP RI VE R AT PUVALLUP (9411g. ml.)

Miii (1980) 411.3 623.4 406.8 242.1 305.9 239.5 290.3 375.2 386.5 247.9 196.2 111.0 3.794 0
M~~(l96l) 97.9 131.9 154.7 142.9 100.0 97.5 117.7 161.4 158.5 138.4 08.8 1002 1 510.9
Mliii 138.9 220.9 255.6 244.5 201.9 304.4 220.4 257.9 276.2 390.4 127.1 106.6 3.4940

WHITE R IVEN NEAR IUC~ LEV (401 sq. ml.)

Miii (1961) 901 195.6 162.2 99.6 44.6 74.4 158.5 211.5 212.8 *47,0 63.3 38.2 1118.1
MM (1941) 38.4 56.1 79.8 81.0 38.5 39.8 58.7 *2 74.5 99.8 49.2 41.0 587.1
Miii, 53.4 091 116.9 97.6 73.9 11.2 109.3 141.7 143.1 93.2 53.9 350 1,111.7

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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- Water Requirements
IP -~- The irrigation requirements were estimated

using climato logical data for adjacent basins. The
average rainfall at the Puyaflup Government Station
for the months of J uly and August is less than two 

- ~~~~~~~~~~~~~~~~~~~ inches. The section of this app endix discussing The 
Puget Sound Area gives a detailed explanation of the
procedures and criteria used in developing the water
requirements.

Annual consumptive use of the irrigated crops
is estimated to be 2.24 acre-feet per acre. Precipita .
tion and soil moisture that would be effective in
meeting consumptive use requirements of crops,
would be about 0.89 acre-feet per acre in a dry year.PHOTO 9-4. Irrigat ed pasture near Orting . (USSR Thus, the consumpti ve use to be met by irrigation

i~hoto) would be 1.35 acre-feet per acre . With an estimated
farm irrig ation efficiency of 60 percent , a farm
delivery requirement of 2.25 acre -feet per acre would

of iron occur locally, prin cipal ly in aq uifers that be required. Using this farm delivery requirement and
underlie the Puyallup and White River flood plain , an estimated operational loss and waste of 5 percent

of the diverted amount , the presently irri gated lands
Water R ights (3 .720 acres) require an average annual diversion of

There has been no adjudication of the rights about 8,800 acre-feet. About 60 percent of this
claimed before 1917 in the Puya llup Basin. As of comes from surface sources and 40 percent from
April 30, 1966, 349 permits or certificates had been ground water.
issued for surface water rights for irrigation. The total The monthly irr igation requirements are shown
maximum diversi on to serve these rights is about ~~ in Table 9-2.
cubic feet per second for about 5,000 acres. Presently irr igated land s would produce an

Ground water irrig ation rights as of September annual net return flow of 3,100 acre-feet. The
30, 1966 total about 57 cubic feet per second for resulting depletion of ground and surface water is
about 3,000 acres. about 5,700 acre-feet annually .

I.t___ ~~~~~~~~~~ ~~~~~~~~~~~~~

. . 
I 

~ .44~~-~ 
I~~ ...*~-,,

• .  ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

PHOTO 9-5. IrrIgated decorative and cherry tree PHOTO 9.6. Typlcel Irrigation diversion ease Sum’
seedling, west of Puyallup. (USB R photo) ear. (USBR pI*oio)
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TABLE 9Z Irr igation requIrements

Item My  June July Au Sept 10*11

Diseribitlon 4% 21% 31% 30% 14% 100%

Qop I,ri tlon Requirement
IAcre’Fsst/Acre) .06 .25 .42 .41 .19 1.36

Fw m Delivery Requirement
(Acr..Fsst/Ac,s) 09 .47 .70 .67 .32 2.25

Diversion Requirement
(Acre-Eset/Acre) .09 .50 .74 .71 .33 2.37

Adequacy of Supply Number, Type, and Size of Farms
The quantity of the waters in the Puyallup There are about 1,575 farms in the Puyallup

Basin are adequate to meet the present irrigation Basin. About 85 of the farms, or 5 percent had
needs of the area. irrigated cropland in 1964. As shown in Table 9-3,

fanning enterp rises identified by source of farm
income are about evenly divided between livestock

Summery of Iul,itlon Values TABLE 9-3. Fann types-1166’
The present value of Irrig ation is the Incre 

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IRR IGATION ECONOMY operations and crop farms.

mental gross income value of increased crop produc- Estimated
lion and increased livestock production attributable Type Nunts~ Pertent
to Irrigation in an average growing season. These of F ’ m  In Basin of To1 1

production and $155 ,000 from increased production ~~~~~~ 40 2.5
of livestock sad livestock products for a total value Fru It end Nut 175 11.1

incremental values are $338,000 from increased crop FivId Crops 5 .3

of $493,000. Poultry 106 0.7
Other values from Irrigation accrue to the ~~~~Y 110 7.0

farmer and to other sectors of the local economy but Other LIvestock 100 8.3
General 15 1.0were not evaluated because the detail involved exce- MbCalh.IiSOUS 1.025

è the scope of this study. These values are discussed
lidally in the section of this appendix covering The TOTA L 1.575 100.0
P~~t Baund Aria.

~ Esthnetsd from Census of Açlcultur..
I 2 Roundsd to the newest 5.

Itu .I Census data for 1964, and fIeld
survey infir~~ los have been uied as a basis for The avera ge size of commercial farms Is about

— ‘
~~~ 

w pping petlerns, farm types and sines, 90 acres and finns with Irrigated cropland average
u~~_Is ~~~~ ~~~~~~, -—. of ~~~ about 100 acres. Commercial farms with milk cows

f ~~srab u~~t.. ~~ p reduction and value of at~ap about 30 head per farm.
lireeseab peodess.. The censu. data lies been adjusted ~~~°‘~d~ onlY about half of the fanning
~ ~t’.set - 

~~~~~~~~ ~~~ ~~~~~ b--~~ 
enlasprisas in the R~ are livestock operations,

~~Iss. Thaw e els see engliL i hi detail in nearly twohlrds of the haigated croplsnd is In forage
.1 sMs ipprila ~~~~~ r~ Pupil ~~~ p5. Slightly more than half of the remaining

Soesud Ares. Irrigated cropland Is In berry crops. Vegetable crops
constitute the remainder.

9.8
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Crops importan t vegetables that are irri gated. Processors in
Total crop production related to irrigation and near the Basin take most of the snap beans and

use is shown in Table 9-4. cabbage . Celery , lettuce and rhubarb are sold on the
fresh market.

TABLE 9.4. Estimated land u and crop production The Puyallup Basin is one of the two areas in
related to Irrigation the State with commercial rhubarb production and

one of the few areas in the nation producing rhubarblncreassd Product ion
in hothouses.Acres Unit R.l.ted to

M.ior Crop Norm ally of Irr igation Sweet corn and cauliflower are sold to
Group Irrigeted Yield Per Acre Totol~ both fresh market outlets and processors. Other

— vegetables grown commercially generally are not
Forages 2,450 irrig ated.Hay (1 .030) Ton 1.41 1,452

Pasture (1 ,420) AUM 3.37 4,785
Crop Values

Vegetables 580 Ton 1.95 1,150 Crop values related to irrig ation are shown in
Snsp Be.ns (110) Ton (2.26) ~~~~ Tab le 9-5 .
Cabbage ( 70) Ton (4.50) (320)
Cauliflower (60) Ton (1.74) (100)
Celery (80) Ton (2.15) 1170) - - -

~~~~ - - - -

Sweet Corn (70) Ton (1 79) (120) - - - -

Lettuce—Fall (160) Ton (1.15) (180) - -
Rhubarb (40) Ton (.30) (10)

Berries 660 Ton 1.26 830
Strawberries (190) Ton (1.24) ( 240)
Raspberries (330) Ton (1.40) (460)
Blackberries ( 70) Ton (1.04) ( 70)
Blu.b.rrie. (70) Ton (.92) (60)

TOTAL 3’~~~ I-1 See the Pugit Sound Are. for method of derivation .
2 Rounded to the newest 10.

Forage crops are grown on about 66 percent of
the irrigated cropland. Irrigated forage crops are hay PHOTO 9-7. IrrigatIng gras. at McMIIlan near
and pasture and these are generally a grass or 

~~~~~ (U~~R Photo)
grass-clover mix. -

The early crop of grass, generally cut in May, is
harvested for silage or green feed , as the weather is .

~
, 

too wet to make hay or to graze . Later in the season
most of this same cropland is irrigated and harvested
as hay or is grazed, although some is cut for green
feed all season. Almost all forage crops are used
within the Basin.

Large population centers and processors In and
near the Basin provide market outlets for theiIIIIIi ~~

irrigated berries produced. Strawberries, raspberries,
blueberries and blackberries are the commercially
important berries that are irrigated. Except for
blueberries most are sold to processors for freezing
and canning. Most blueberries are sold for fresh
market use.

Snap beans, cabbage, cauliflower, celery, sweet PHOTO 9.8. Rhubarb under Irrigation near Sum-
corn, fall lettuce and rhubarb are commercially fir. (USBR photo)

9-9
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TABLE 9.5~ Estimated crop vakies related to Irrigation

Increased
Unit Production
of Relat.d to 

____ _____________

Crop Production ln-ig.tlon Fur Unit Toed
k _______ _________ _________ 

tiou.i vioii.~Forages
Hay Ton 1,462 - - 

2
P ure AUM 4785 - 

2

Vegitthbs Ton 1.160 70 80.500

Servile Ton 830 310 257,300

Toed 337,800
Rounded 338,000

onr~~ prices receivsd-asfustsd normalized besis
Snen leans $I3WTon Rhubarb $ 89/Ton

S 38/Ton Soswb,rri.s $270/Ton
Caullfloemr $ 98/Ton R~~bur rlss $330/Ton
Ciliry $ 73fTon Blackberr ies $240/Ton
S~~~t Coin $ 28/Ton Skisblrriss $390/Ton
Lattuce—FsN $ 58/Ton
2 Accoumed for In lbsutor * and llvesiodc product values.

Llvuslodt TABLE 94. Estimated feed requls’smetts and pro-
Cattle operations are the m~or livestock enter- duction

prima in the Basin. The Seattle-Tacoma area provides Animal UnIts
the market foi most livestock products. The derive- Required Numbs, of Animal Unit

tics ci estimated animsi ~ üi~ ni t..~i 
Item Par Head Hssdt Rsqu)...me .t

and production is shown In Table 9.6. 1.•
The increased production from irrigated crop- Fur Cow2 1.672 6.220 10.387

land used to produce forage In support of livestock Per Feeder .58 4,630 2 685
enterprises provides about 3.7 percent of the totsi Seef Cattle
feed required in the Basin. This relationship is used to Per cow2 1.272 3.340 4.242

deternalne the proportion of total livestock produc- ~~~~~~~~~~ .38 4.510 ~~~~~~~

tics attributable to irrigation. la000
The estimated production of livestock and

livestock products related to irrigation, based on total TOW 4
digestible nutrient (TDN) requirements, Is shown ~ Amount Animal Unit Animal Units
Table 9-7. The production Is based on 3.7 percent of _________  

fVdU~~d EquIvsI.nt? Production

the feed requirements being supplied by Irrigated F orag is and Grains
foragasaad gralns as derlvedthTabue 9-6. Hay-Ton 1,452 .20 290

In terms of TDN’s only, the full feed require- Peeture-AUM 4.116 .08 383
aunts ci about I ~~O ,~~~ of ~~~ ~~~~ 

Smell Orsine—Ton - - -
- be met with the Increased production of feeds from lips-Ton - -

Irrigation. However, few farmers In the Basin raise all Rmad.d 700
~ their feed, in reality, the nutritional r.quhemants
ci nuny mole lfun l ,O O head ofcattlsare psrt*slly ~ ROundid IO thU fl5S~11t 1O h1W

setIII.d by Irrigated feids. 2 lndudse the normal number Of raplscetnsnt stock and
bulls one psi hi.d basis.
3 Animi Units of feed par io&AUM.
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Livestock and LIVSStOCk Product Values estimates of livestock and livestock products areLivestock and livestock pr oduct values related based on the proportion of feed attrib utable toto irrigation are shown in Table 9-S. The value irrigation .

TABLE 9-7. EstImated produ ction of livestock and livestock product, related to Irrigation
Numb~sr P4unths~ Psrcsnt Produc~~nor Amount on RS.Itsd t~ Related toItem Sold Hand Total lrrlgsuon lrrlpstlont

Cattle and calves 9,820 head 19,440 head 29,260 head 3.7 
- 

1000 head
Milk 64.625.900 lbs. -- 64.625,900 lbs 3.7 2.391 200 lbs.
Butterfat In cream 17,600 lbs - 17,600 lbs. 3.7 700 lbs.
‘Livestock rounded to the nearest 10 heed. livestock products rounded to the nearest 100 lbs.

Table 9-8 Estlmatad llve tock and livestock product values related to Irrigation

Value A~ ustid Pi c&,t Valueof A4uatment Value of Related to Related toItem Sales Factor1 Sales Irrlgetlon Irrigation2
— Id 

_ _ _ _  (tou ts) 
_ _ _ _  (dolls,,)

Dairy Products 3,044,900 1.051 3,200.190 3.7 118.400
Cattle $nd Calves 941,000 1.051 989,411 3.7 36.600

Total 
155,000

— 
Roundsd 

156,000
Prices reusMd-~~~~~~ end uNstuck products.Lon,jann ~5uused normal ized lndmi — 247— 1.0Sf

I Iladsx

~ou,aiw.

FUTURE NEEDS

IRRI G ATION POTE NTIAL Land CIveroClIrI stIcS.
Soils within the Basin have developed under theArable lands In the Puyaflup Basin totaJ 42,330 Influence of high rainfall and moderate temperatures.acres, of whIch 3,720 are presently Irrigated and They are typical of sod development in Western38,610 are potentially Irrigable. The. lands are W ilnj *os and range from slightly t o s~~~~y acidfound on rolling uplands, relatively unooth Inter- In the surface soil but generally become less acidmediate terraces, bottom land areas along the major with depth. The soils are free of accumulation ofstreams, and scattered peat deposits. It Is expected harmful salts. Textures range from very light loamythat a total of nearly l4~000 acre. wlll be under sands to heavy clay b arns and silty clay learns. AIrrigation In the Basin by the year 2020. large portion of the soils are underlain by open,

941
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gravelly substrata and would respond well to irriga- woodlands. The following tabulation shows the acre-
tion . A small part are underlain by cemented glacIal age distribution of potentially irri gable bands by land
till or drift with low permeability; these soils are classes:
suited to irr igation , but dose control of water would Potentially Potentially
be necessary to prevent over irrigation. Land Irr igabk lmgable in

In general, the potentially imgable bands 
~~ Class Cleared Tree Cover Total

well adapted to sprinkler irrigation. Of the cleared (a~~s) (acres) (acres)
lands, only about 3 percent hate some degree of ~.‘j ” 0 390
topographic deficiency. Of the uncleared or tree 2 7,780 400 8,180

I 

covered lands about 27 percent have topographic 3 24,750 5,290 30,040
deficIency characterized by generally rolling topogra- TOTAL 32,920 5,690 38,610
phy with slopes over 10 percent but less than 20
percent in general gradient. thcation of these lands is shown on Figure 9-2.

About 9,500 acres, or 28 percent of the cleared
- lands, and about 3,800 acres or 65 percent of the

uncleared lands have varying degrees of drainage PROJECTION OF FUTUREdeficiencies. On the glacial upland soils the deficiency IRRIGATIONis primarily internal and dose control of irrigation
water would be necessary to maintain a desirab le The rich agricultural lands in the lower Whitebalance between application and intake to prevent sod Puyallup river basin~ are intensively irrigated atwaterbo~ ing. Imperfectly and poorly drained alluvial
and terrace lands usually have high water tables ~~ the present time. In comparison to the Green River

Valley, little industrial expansion has penetrated thewould require extensive drainage works to alleviate agricultural areas of the Puyallup. Future land use inthe condition. Some of these lands can be improved
by construction of shallow surface drains, and Im- ~~ ~~~m agricultural areas will be dependent upon
piovement of natural channels for removal of h~~~r flood control protection, resultant flood plain zoning,

and the long-range planning and zoning by Piercewinter precipitation . County.
Land Classes it is expected that about 10,000 acres of new

Potentially irrigable lands in the Puyallup Basin lands will eventually be under irrigation. Present and
total 38,610 acres, of which 5,690 are presently in future irrigation water demands are:

New Futurs Supply 8owcs Surface Diversion
urrlgatlon OW Annual Peali

(acres) (sores) (acres) bac. ft.) lots)

Presses — 1,500 2,200 5,000 30
igeo 2.600 1,000 1.500 4.000 20
2000 5,000 1.700 3.300 8.000 50
2020 2,500 aoo 1,700 4 000 25

3

I
Maximum irrigation reqidsements for the ares me monthly distribution of the irrigation

are as follows: requirement is shown below as percent of annual
demand.

Peek fwn delIvery ieqsik.msnt 69 acre/cfs
Panu delivery requirement 2.25 ac,e eet/acs’, May 4%
Dlasedos requirement 2.37 ac,s.feet/ac,s June 21%

July 31%
— 30%
September 14%
Total 100%

942
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MEANS TO SATIS FY NEEDS

Future water requirement s for those lands Based on present day values , cropp ing patterns ,
projecte d to be irrigated will probably be from both and levels of production , the add itional annual gross
surface and ground water. Future development is income that would accrue to the farmer for irrigating
expected to be by private means. The lands receiving new , potentially-irrigable lands would amount to
their supplies from the Puyallup River will probably approximately $133 per acre and are summarized as
be individual systems pumping direc tly from the follows:
Puyallup River into the farm distributio n systems .
Streamfbow records indicate that there is adequate New Farmers Increased
water in the river to meet the future irrigation needs Irrigation Annual Gross
of the Basin . However , when other needs of the Basin Year lacres) Income
are considered, storage may be required to meet these 1980 2,500 ¶ 332 ,000
needs. The projected investment costs for the Puyal- 2000 5,000 665 ,000
lup Basin is shown in the following tabula tion: 2020 2,500 332,000

The State and Federal agencies with responsibi-
Private Federal lities for constructing and /or supplying local assis-

tance for developing an irr igation system, are dis-
Present-1980 $340~~)() cussed in The Puget Sound Area under Means to
1980-2000 ¶680,000 Satisfy Needs.
2000-2020 ¶340000 Net depletions of surfa ce and ground wa ter

sources in the Basin are shown below.
Total

New Net Depletion1 Accumulated
If upstream stora ge is required to meet the ~~1g. GW SW Depletion

water supply needs, additional costs would be invob- ~~~r (acres) (ac. ft.) (ac ft.) (ac- ft)
ted.

For the 1980 level of development the annual Present — 2,300 3,400 5,700operat ing costs are estimated to be $11 per acre or 1980 2,500 1,600 2,300 9,600$27,500. The operating costs include power, opera- 
~ooo 5,000 2,600 5,100 17,300tine, nssinknance, and replacement costS. The costs 2020 2,500 1,200 2 600 21 100of de~e4o,ieg individual farm sprinlder systems are

outlined in The Puget Sound Area under Means to
~~~~~~~ p~~~~~~ 

I Diversion requirement minus return flow.

.
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NISQUALLY-DESCHUTES BASINS

The Nisqually-Deschutes Basins lie southeast of western red cedar. Forested areas are controlled by
t he southern end of Puget Sound and contain parts of the National Park Service , the US. Forest Service ,
Pierce, Thurston and lewis counties. The Nisqually State of Washington Department of Natural Re-
River originates from the glaciers on the southwes tern sources and private t imber companies. Portions of the
slopes of Mt. Rainier. It flow s throug h steep moun- lower bench lands have been cleared for urban build-
tainous valleys and La Grande Canyon , a deep narrow up, the Fort Lewis Military Rese rvation , and for
gorge , and finally emerges on a bench land of glacial agr icultural purposes. Land use near the Puge t Sound
mora ines. On this benchland it is joined by a number is most ly intense residential and industrial. Land use
of small tributary streams and flows 41 miles, finally in the Basins is shown below :
discharging into Puge t Sound at the Nisqua lly Flats,
midway between Tacoma and Olympia. Acres

The Deschutes Rive r originates in the hills
southeast of Yelm and flows across the same bench - Cropland 45,000
land of glacial moraines to enter Puge t Sound at Budd Rangelan d 43,000
Inlet , the harbor for the city of Olympia. Forest 508,000

The climate of the Basins is characteriz ed by Rural nonag r icultural 20,000
cool summers and wet , mild winters . The average Built-up areas 19 ,000
annua l precipitation ranges from about 40 inches at
the Puget Sound to over 120 inches on Mt. Rainier, Tota l 635,000
Precipitation is low in the months of July , August
and September in the lower regions. The economy of the Basins is based primaril y

The upper areas of the Basins are covered by on lumberin g and production of forest products. Boat
dense forests of Douglas fir , western hemlock and building, can man ufacturing, cold storage and meat

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PHOTO 10-1. WeI r Prairie northwest of Ralnier. Deectiute. River In foreground . (USBR photo)
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packing industries provide a diversified commercial
base for the Basins. The Port of Olympia is equipped -

to handle cargo from both ocean vessels and local
water fre ight. Livestock raising is the most common
agricultural enterpri se . Agricultural areas are inten-
sively farmed to produce high value products.
Government is the beading employer in the Basins.

The population of the Basins was 70,100 in
1967. Olympia , the State capitol , had a population of
20,880. Tumwater and Eaton ville had populations of
4,698 and 900, respectively. Smaller communities ,
the Fort Lewis Military Reservation and rural popula-
tion account for the balance of the 1963 population.

PHOTO 10-2. Irr Igated pasture near Yelm. (USER
photo)

PRESENT STATUS

irrigation development is located throug hout
the lower elevations of the Basins. The largest
concentrations are found south of Olympia and in the
vicinity of Yelm. Irrigated bands are generally located ~
in areas with easily available water supplies. In 1966,
about 5,600 acres were irrigated in the Basins, and
this is considered to be the normally irr igated acreage .
Figure 10- 1 shows the relationshi p between crop o~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 

PIICCIPITAT

APS NAY JUN ~ .* AUG ~~ P Oct
consumptive use, effective precipitation and crop
irrigation requirements for the Basins. CCNIUNPTIVt

a

I RRI GATED LANDS

Soils of the benchiands are derived from glacial z

drift and lake deposits. These soils are sandy or
gravelly bosnia and are generally well drained. They so.i.
are excessively dra ined where they overlie lcose, P*ECIP$YAYIOG

sandy or gravelly glacial drift. The soils on flood °*PS NAY a* JUL AUG lAP OCT
plains are formed from coar se-textured alluvial
materials and are well drained . Most of the presently CONCu~~TIvcuscirrigated lands are nearly level. About 10 to 15
percent of the lan ds are gently sloping with gradients 

________

~~~ 1 

~~~~~~~~~~~~~~~~~~~~~~~~ VERAOE

usually less than 5 percent. 
____________• Except for a block of land irrigated near Yelin

in the Smith Prairie area , the Irrigated lands are
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !ccrpvt

PlAcw,rATs~
generally located In relatively small patches through- • ~~ 

ocr
{.ut the Resins. ____________________________

In the Deschutes Basin, the Irrigated lands are
generaHy those with light textured sandy soils or FI GURE 10-1. Crop Irrigation requirements for
gravelly soils with shallow to open gravel understrata . typical dry, wet, and average years.

10-2

-, 
~~~~~~~~~~~~~~~~~~~~~~~ 

— -—---— 

~~~~~~~~~ ~
— “--—- -

--— - . —--•— - -
~~~~-



—

Land Cbass Irrigated
(Acres)

I 350
2 2,240
3 2,990

- 
• Total 5.580

An explanation of land classification proce-
dures and criteria used in this study is given in the

appendix which discusses The Puget

PHOTO 10.3. TypIcal of irrigated lands in the Basins 
WATER RESOURCEis this pasture near McKenna. (USBR photo) S

Water Supply
Presently irrigated lands in the Nisqually- Water supp ly for the irrig ated lands is obtained

Deschutes Basins were classi fied as classes 1 , 2, or 3 from wells and individual diversions from the
depending upon their relative suitability for irrig ation Nisqually and Deschutes rivers and their tributaries.
development. The lands classified are shown on About 40 percent of the irrigated bands receive their
Figure 10-2. A summary of the bands irrig ated in water supply from ground water and 60 percent from
1966 follows: surface sources.
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. 

-

~ 

- • 

~~~

•
. 

. 
-

~~~~~~~~~

PHOTO 10-4. SmIth Prairie north of Lake Lawrencs. (USE R photo)
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, - The Nisqually-Deichutes Basins have a rela- southeast of Olympia. High yields are obtainable near
tiwly large surface water resource . The annual runoff the mouth of the Nisqually River. Low to moderate
of the Nisqually River near McKe nna average s yields can be obtained elsewhe re in the Basins.
1,272,000 acre-feet. The- Deachutes River has a Ground water is genera lly low in dissolved
considerably smaller annual runoff , averaging solids and is suitable for irrig ation .
285 ,000 acre-feet near Olympia. Averag e monthly
and annual runoff at selected sites on the Nisqually Wator Rights
and Deschutes rivers is shown in Table 10.1. Irrigation rights comprise only 2 percent (135

The highest runoff of the Nisqually River cubic feet per second) of the total ground and surface
occurs in December with another high runoff period water rights in the Basins. There has been no
in late spring. The low flow period occurs in August adjudication involving vested water rights . As of April
and September , but glacial melt from the slopes ~~ 

30, 1967, there were 7,000 acres which had an
Mt. Rainier makes a significant contribution to application, a permit or a certificate for a water right.

- summer ~~~~ 
The total maximum diversion to serve this acreage is

-; The mean monthly discharges for the Deschutes approximately 68 cubic feet per second . Of this total,
River display a pattern similar to other ~

, 36 cubic feet per second is for 3,600 acres in the
rain-fed streams with a period of high flow during the Deschut es drainage, while 32 cubic feet per second is
winter season , and minimum flows during August and for 3,400 acres in the Nisqua lly drainage .
September Irrigation ground water rights as of September

Surface water is of excellent quality for irriga- 30, 1966, totaled about 67 cubic feet per second for
tion use based on the analysis of samples taken. Most 4,700 acres.
sediment problems are associated with high river Wets R.quirements

- flows. Therefore, the sediment concentration in the The irrigation requirements for the Deschutes-
rivers would be small during the irrigation season and Nisqually Basins have been estimated using climatol-
would present no serious problems associated with ogical data from the Olympia Weather Bureau
irrigation use . Station . Less than one inch of rain falls during either

- 
An abundant supp ly of ground water exists July or August at Olympia . The section of this

throughout most of the Basins. Ground water is used appendix discussing The Puget Sound Area gives a
mostly for irrigation , principally in the Yebm area and detailed explanation of the procedures and criteria

- 

- 
TABLE 1O-1. MLill~, ssid eanuil ,viisff—1,000’s of asia-fern (period: 1491-19501

O€SCHUTE$ nIvER ns. ’RAINIER: (so.S iq. me.)
• ~~~~.• ($1111 0.9 42.$ 51.4 49.7 17.4 45.2 21.1 1.0 7.0 3.3 23 2.1 210.7j - hln. 11011) 4.5 9.5 13.7 19.3 I.e 1.2 7.2 10.0 5.2 2.9 2.3 4.7 15.1

0.0 19.1 32.1 31.5 27.9 35.9 17.5 10.0 5.4 35 2.5 2.6 115.3

D1$CNuTE$ niven ns.r OLYMPIA : (ISO sq. ml )

~~~~~~
. (11161 214 55.1 13.5 05.1 70.4 70.7 33.5 15.4 13.1 5.4 7.0 1.0 411.1

Ml.. (1051) 1.1 13.4 22.1 31.2 17.7 14.7 13.3 174 11.3 7.9 0.6 5.0 173.0
• Msuui 10.5 70.7 43.5 44.9 41.9 31.5 27.5 17.7 12.3 5.4 0.7 0.4 251.3

NSOUALLY nIVI n M L~~~nANDt : (292 sq. m l.)

~~ N. (IllS) 112.0 225.0 353.7 111.0 97.4 104 7 130.5 145.5 119.0 13.6 10.9 53.5 1,525.7
• - Mm.’ (1441) 70.9 513 79.0 17.9 443 42.2 445 53.9 414 39.9 27.0 70.1 150.7• Mnu 01.0 11.7 170.3 122.4 97.0 100.9 05.1 100.4 $3.0 57.1 42.0 41.3 1,115.7

NS)OUALLY nivi m new McICI NNA : (440 s~ ml.)
Mm. (IllS) 137.1 272.9 305.0 NIl 122.4 119.1 115.9 157.1 134.9 11.1 54.5 19.9 1.9536
Mu . (10141 31.1 49.3 109.2 11.3 53.5 403 793 10.1 55.7 35.1 313  31.0 7913

- Mian 72.1 123.1 177.4 1543 127.4 132.0 123.1 120.2 94.5 10.0 424 44.4 1,273.2

• P,om asns*hsm.
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NISOUALLY.DESCHUTES BASINS

FIGURE 10-2 IrrIgation. Nlsqually-Disehutes Basins
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PHOTO 10- 5. Upper reaches of Deechutes Basin in foreground. Alder Lake at right center. (USBR
photo)

used in developing the water require ments. (5 ,600 acres) require an average annual diversion of
The annual consumptive use of irrig ated crops about 13 ,300 acre- feet. Approximately 40 percent of

is estimated at 2.24 acre-feet per acre . Precipitation this would be from ground water and 60 percent
and soil moisture tha t would be effective in meeting from surface water. The monthly irri gation require-
consumptive use requirements of crops would be ments are shown in Table 10-2.
about 0.89 acre-feet per acre in a dry year. The refore ,
the consumptive use to be met by irrigation would be The irrig ated lands would produce an annual
about 1 .35 acre-feet per acre . With an estimated farm net return flow of 4,600 acre-feet. Of this total ,
irrigatio n efficiency of 60 per cent , a farm delivery 2,400 acre-feet would be from the Nisqually drainage
require ment of 2.25 acre-feet per acre would be and 2,200 acre-fee t from the Deschutes drainage . The
require d. U~ing this farm delivery requirement and an depletion of ground and surface wate rs would be
esti mated operation a l loss and waste of 5 percent of 8,700 acre-feet annually; - 4,500 in the Nisqua lly
the diverted amoun t , the presently irrigated lands drainage and 4,200 in the Deschutes drainage.
TABLE 10.2. IrrIgation requirements

I tem Miy June July Aug . Sept. Total— _ _  — — _ _

Distribution 4% 21% 31% 30% 14% 100%

Crop Ir r igution Requirement
(Acre-Fist/Acre) .05 .29 .41 40 .20 1.35

F m  Delivery Rsquirenieni
(Acts-Feet/Acre) .09 .48 .69 .67 .32 2.25

Diversion Requirement
(Acr.-Feet/Aa~) .10 .50 .73 .71 33 2.37

10- 7 
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Adsqu00y of Supply the farms, had irrigated cropland in 1964. As shown
The quantity of the waters in the Nlsqually- in Table 10-3, dairy and other livestock farms are the

Dischutes Basins is adequate to meet the present most common farming enterprises in the Basins
inipti~n needs of the area. identified by source of farm income.

The average size of commercial farms Is about
I RRIGATION ECONOMY 180 acres and farms with irrigated cropland average

nearly 150 acres. Commercial farms with milk cows
Summary of In-ig.tion VaIu s average 25 cows per farm.

The present value of irrigation is the incre- Nearly 95 percent of the farm types in the
mental gross income value of increased crop produc- Basins are livestodr operations and 90 percent of the
tion and increased livestock production attributable irrigated cropland is in forage crops. Dairy and other
to irrigation in an average year . These Incremental livestock farms are the most numerous of the farm
values are $148,000 from increased crop production types with irrigated cropland in the Basins.
and $302,000 from increased production of livestock
and livestock products for a total value of $450,000. TABLE 10-3. Fain TyPSS—1N41

Other values from irrigation that accrue to the Estimstedfarmer and to other sectors of the local economy are T~~s N~~bsr In Puruint
discussed briefly in the section of this appendix of Baiins2 of Total
covering The Puget Sound Area.

Fj s)d Crap 0 0.0

Buuic I 
Ve,..i..Us 5 .4
Frult end Nut 15 1.3

Agricultural Census data for 1964. and field Poutiry 56 4.6

survey information have been used as a basis for DeIty 140 11.8

estimating cropping patterns, farm types and ~~~ 
Other LIv.sisd 150 12.6

numbers of farms, value of farm products sold General 16 1.3
Mlsceltaneous 810 88.0

Livestock numbers and production, and value of — —livestock products. The census data has been adjusted Total 1.190 100.0
-‘ to reflect Basin rather than county boundaries. These

adjustments are explained in detail in the section of I Estlmstsd from Census of Agriculture.

this appendix which discusses The Puget Sound Area. 2 Rou~~~ ti the neWest 1.

Numbs, Typs, and Sins of Fs’ms
There are about 1,190 farms in the Nisqually- CI’OPS

Daschutes Basins. More than I S percent, or 180 of 
Total crop production related to irrigation use

is shown in Table 104.
Irrigated forage crops are hay and pasture and

these are generally a grass or grass-dover mix. The
- 

early crop of graa, generally cut in May, is harvested
for silsge or green feed , because the weather is too
wet to make hay or to graze. Later In the season most
of this same croplsnd is irrigated and harvested as hay
or Is grazed, although some is cut for green feed all
season. Almost all forage crops are used within the
Basins.

Sweet corn, and snap beans are the commer-
d aily. important vegetable crops in the Basins. Both
are Irrigated. The mr~or portion of the commerical
vegetables produced are rnvketed to processors for
canning and freezIng.

PHOTO lOB. Woodlenda n~~ Mcl snn. , being Strawberries, raspberries and blueberries are
fur s~-InaIiur.. (USIR p1069) 

- 

commercially grown beffles that are Irrigated. Other

04

-

- —~~~ ~~~~~ .—.---— — -4- —— .~—. .— . — . — . - --  — .-— — .———.~~~- ,.~~ — - -— - - - —

-
~~ —-.-- —-~~~~~ -— —~ -— - - 

—~~~~~ ----—------—------—---- ———---- ----



I
TABLE 104 Estimated land usa and crop pro- TABLE 10-5. Estimated crop veluss eslated to
duction related to Irrigation Irrigation

Increased I ncmassd
Production Unit of Production

Acres Unit Related to Produc- Related to Value
M~ or Normally or I rrigation Crop tion I rigetlon Per Unit Total

Crop Group IrrIgated Yield Per Acre1 Total2 
_____ ____ ______ 

( Dollies) (Dollars)

Forages 4,990 Forages
Hay (2.150) Ton 1.75 3 760 Hay Ton ~~ 60
Pastur. (2 .840) AUM 4.17 11840 Pasture AUM 11.840

390 Ton 1.67 650 Vsgstabl.s Ton 650 50 32.500
Snop Seen. (60) Ton (2.50) (150)
S*eet Corn (330) Ton (1.52) (500) BerrIes Ton 340 340 115.600

Bu ries 220 Ton 1.55 340 Total isnioo
Str~~~errIee (~ 20) Ton (1.00) (130) Rounded 148 000
Blueberries (60) Ton (3.00) (180)
Raspberries (30) Ton (1.00) (30) W.lght.d average prices recsiv.d—ac~us$.d nornielized basis
Blsdiberriss (10) Ton (1.00) (10) Snsp B $130/Ton SUsw~srr~~ $27OITon
Total 5600 Swiset Corn $ 26/Ton Raspberries $330/Ton

__________________________________________ Blusberr lea $390/Ton
I See The Puget Sound Ar.. for method of dsrlv.tlon. Blackberries $240/Ton

~~Accountid for in livestock and livestock product values.2 Rounded to the neerest 10.

berries grown commercially generally are not irr i- The estimated production of livestock and
pled. Most strawberries and raspberries are sold to livestock products related to irrigation based on total
processors for freezing. Blueberries are mostly sold on digestible nutrient (TDN) requirements, is shown
the fresh market . in Table 10.7. The production is based on 6.5 percent

of the feed requirements being supplied by irrigated
Crap Values forages and grains as derived in Table 10-6.

Crop values related to irrigation are shown in In teriris of T.D.N.’s only, the full feed req~*ire-Table 10.5. ments of about 3,200 head of cattle and calves could
Livestock be met with the increa sed production of feeds from

cattle operations are the m~or livestock enter- irrigation. However, few farmers in the Basins raise all
prise in the Basins. Meat psddng plants .~ 

of their feed . In reality, the nutritional requirements
the Basins and in nearby towns. ~~~~ ~~~~~~ 

than 3,200 head of cattle are partially
plants are located In Seattle. The derivatIon ~~ 

sa y lffl5l seeds.
estimated animal units of feed requirements and
production ls shown In TebIe 104.

The Increased production from irrigated crop. LiYIs1I)ck and Livestock Product Values
land used to produce forage Mt support of livestock Estimated livestock and livestock product
enterprises provides about 63 percent of the total values related to Irrigation are shown In Table 10-8.
feed required in the Basins. This relutiouthip is used The value estimates of livestock and livestock prod-
to deterarine the proportion of total ll~ stock pro- nets are based on the proportion of feed attributable
duction attributable to irrigation. to irrigation.

10-9
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TABLE 104. Estimated feed requirements and productIon

Animal Units Total
Required Nunther of Animal Unit

Hand ~~~~ Requlrsmsnt

~~~Cow 1.872 7.110 11874
Fur Fis~~ .59 7,270 4.217

Bust cattie
Per ~~ ~~~~~~ e,~~o a.o~e
Par Fasdur .36 5610 2,132

Toed 26.249
Rou~dud 26.300

Animal Total
Amount Unit Animal Units

item Prodsassd Equiv.knl,3 Production

Forages and Grains
Hay—Ton 3.750 .20 752
PIat UI*-AUM 11.840 .06 947
Small Grains—Ton
Corn Slisge—Ton _____

Total 1,899
Rounded 1.700

1 Rounded to the neuron 10 hued.

2 Indudus feed required for replacements, bulls end young stock usually oclstsd with the tsssdlng herd.

3 AnImal Units of lead per ton!AUM.

TABLE 10.7. EstImated pioduollon of l~ isaodc and Ih~sluek produc ts rotated to Irr igation

Renter Ps,rssnl Production
ci Amount Nectar Raltied lo Naistad lo

Item Sold on Hand Total In’lgadon IrrIgation1

Ceids and CaMs 20,800 head *480 hand 49.380 head LB 3.200 heed

MNk 89.119.300 lbs. 99,510.200 lbs. 6.8 4,825200 lbs.

utlurfsi In avum 19 400 lbs. 19,400 lbs. 8.5 1.300 lbs.

1 L rounded to the nearest 10 head, liwselodi products rounded to ths nearest 100 lbs.

10.10
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TABLE 10-8. EstImated Ilvostock and livestock product values related to irrigation

Value Ad3ust.d Percent Value
of A~ ustmunt Value of Related to Related to

Item Sales F ctor l Sales Irr igation Irrigation2
(Doflon) (Dollars) (Dollars)

Dairy Products 3.185.400 1.061 3,351.008 6.5 217,800

Csttls end CaMe 1.234.700 1.061 1,297.870 6.5 84.300

Tota l 302,100
Roundud 302.000

~ Prices received—Livestock and Livestock products.

Long-term a4ustsd normalized Index - 247 - 1.051
I964 lndsx

2 Rounded .

FUTU R E NEEDS
IRRIGATION POTENTIAL About 11,000 acres of the potentially irrigable

lands in the Nisqually Basin and about 5,000 acres in
Arable lands in the Nisqually-Deschutes Basins the Deschutes Basin have varyIng degrees of drainage

total 48,850 acres, of which 5,580 are presently problems. On the glacial upland soils the deficiency is
irrigated and 43,270 are potentially Irrigable. The primarily subsoils with slow permeability and close
lands are located on gravelly terraces and rolling control of water application would be necessary to
glacial uplands. A total of nearly 21 ,000 acres are prevent overirrigation. Sprinkler application would be
expected to be under Irrigation In the Basins by the the practicable method on these lands.
year 2020.

Land Classes
Land Characteristics Potentially irrigable lands in the Nisquafly Basin

Soils within the Ni.qually-Deschutes Basins total 23,500 acres, of which 5,330 are presently in
have been developed under the influence of high woodlands. The following tabulation shows the acre-
rainfall and moderate temperatures. They are slightly age distribution of the potentially irrigable lands by
to moderately acid in the surface soIl and become less land classes:
acid with depth, and are free from accumulations of
soluble salts. Soils have developed on upland glacial Potentially Potentiafly
drift and on terraces from glacial outwash materia ls. Land lrngable Irrigable
The soils of the outwash plains normally are gravelly, Class Cleared in Tree Cover Total
sandy and porous with open widerstrata. The glacial (Acres) (Acres) (Acres)
uplands generally have gravelly or sandy porous soils — __________ ______

underlain by cemented slowly permeable drift but in 1 20 20
some places the understrata is open gravelly material. 2 1,140 410 1,550

Most of the potentlal y Irrigable lands are well 3 17 ,010 4,920 21,930
adapted to sprinkler irrigation. The gravelly outwash Total 18,170 5,330 23,500
plains are smooth and slightly sloplig. The glacial
uplands are generally undulating to rolling, but the These lands are shown on Figure 10-2.
steepness of the predominant slope is well within the
limits established In the land classifica tion specifica- Potentially Irrigible lands In the Deachutes
lions. Basin total 19 ,770 acres, of which 8,970 are presently

10-I l
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in woodlands. The following tabulation shows the ~
. - .

acreage distribution of these potentially irrigable
lands by land classes.

Potentially Potentially 
______

Land irrigable lmgable -

Class Cleared in Tree Cover Total

— 
(Acres) (Acres) (Acres)

1 1 ,640 850 2,490
2 4,790 4,160 8,950
3 4,370 3,960 8,330

Total 10,800 8,970 19,770

These lands are shown on FIgure 10-2. PHOTO 10-7. PotentIally irrigable lands on gently
rolling uplands near Kapowsln. (USBR phot o)

PROJECTION OF
FUTUR E IRRIGATION

Projections are that about 14,600 acres of new
lands in the Nisqually Basin and ~® Typical irrigation requirements for the
Deschutes Basin will be under irrigation by the year Nisqually-Deschutes Basins are as follows:
2020.

Present and future water demands for the Peak farm delivery
— Nisquafty Basin are : requirement 68.0 scre/cfs

Farm delivery requirement 2.25 acre-feet/acre
Surface Dlveiiion requirement 2.37 acre-feet/acre

New Supply Source Diversions
Ir rig . G* SW Annual p~ j~ The monthly distribution of the irrigation

Year (Acres) (Acres) (Acres) (an. ft.) (cfs) req irement is shown as percent of annual demand .

Present 1,100 1,800 4,300 27 ~~y
1980 i ,600 1,400 200 500 3 J uoc 21%
2000 5,000 4,000 1,000 2,400 15 July 31%
2020 8,000 6,300 1,700 4,000 ~~ August 30%

September 14%

Present and future water demands for the Total 100%
Deschutes Basin are:

Surface
New Supply Source Diversions
Ir r ig. GW SW Annu al Peak

Year (Acres) (Acres) (Acres) (ac ft.) j~~
Present — 1,100 1 600 3,800 24
1980 600 600 - - —

2000 - - - -
2020

10-12
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MEANS TO SATISF Y NEEDS

There is a potential for project-type ~~~~~~ Farmers
meet of 5,000 to 7,000 acres on Smith Prairie, ~~ th New Increased
and east of Yeles. Water could be pumped to this area Irrigation Annual
from the Niqually Riser thro ugh a project distr lbu- - 

(Acres) Gross Income
hon system. Streamflow records Indicate that there is
adequ ate waler In the riser to meet the future 1980
irrigation needs of the Basins. However, when other Nlsquafly 1,600 $128,000
needs sic considered, storage may be require i to Deschutes 600 48,000
meet all requirements. it Is expected that future
irrigatio n development wIll be scattere d and will be 2000
mostly by private means. The pr ted investment Nlsqually 5,000 400,000
costs for the Nisqually.Deschute~, sins are shown in ~~~ hiutes
the following tabulation: 

2020
Nlsqually 8,000 640,000

Nisqually Private Federal Deschutes

Prs.en t-1980 $ 218,000 - 
The State and Federal agencies with responsibil-

1980-2000 $ ~~~~~~ — 
ities for constructing and/or supplying local assistance

2000-2020 51 080,0(X) - for developing an irrigation system are discussed in
The Puget Sound Area under Means to Satisfy Needs.

Deichute Net depletions of surface and ground water
sources In the Basins are shown below .

Present-19$0 $ 82,000 - N uall1980-2000 — — 
~~~~ ~,‘

2000-2020 - - 
Total

New Net Depletion1 Accumulated
Irrig. GW SW Depletion

Year (acres) (ac.ft.) (ac-ft.) (acft.)

If upstream storage is required to meet the Prme nt 1,700 2,800 4,500
water supply needs, additional costs would be in- 1980 1,600 2,200 300 7,000
volved. For the 1980 level of development, th e annual 2000 5,000 6,200 1,500 14,700
operating costs are estimated to be $19,000 g~r ~~ 2020 8,000 9,800 2,600 27,100
Nlsqusly Basin and $6,000 for the Deichut s Basin.
The costs of developing Individual farm sprinkler
systems are outlined in The Puget Sound Area under Deschutes Basin
means to Satisfy Needs. Total

Based on present day values, cropping ~~~~~~~ 
New Net Depletion Accumulated

and levels of production, the additional annual gross ~~~%. GW SW Depletion
Income that would accrue to the farmer for irrigating 

~~~~~~ 
iscres) (ac.ft.) (ac.ft.) (ed t.)

new, potentiilly.Irrigable laids would amount to
ipproiibnstely $80 per acre and are summarized as Present 1,700 2,500 4,200

1980 600 900 5,100
2000 S,100
2020 5,100

I Diversion requirement minus return flow.
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WEST SOUND BASINS

The West Sound Basins include all of Kitsa p stream syste ms. Due to the small size of these
County and portions of Mason , Jefferson and Clallam drainage s and their location in the rain shadow of the
counties. The Basins cover an area of 2 ,620 square Olympic Mountains , stream flow s are smal l in corn-
miles including 2,022 square miles of land and inland pariso n to those on the Olympic Peninsula. All
water. The Basins are bounded on the east by the streams on the Kitsap Peninsula ori ginate in and flow
main channel of Puget Sound and on the west by the throug h the glacial outwash plains that are character-
Olympic Mountains. Hood Canal , which extends 68 istic of the Puge t Sound lowlands.
miles along the foothills of the Olympic Mountains The climate of the Basins is influenced by moist
with a fairly uniform width of 1½ to 2 miles , marine air from the Pacific Ocean. This moisture is
separates the Basins into two distinct areas , the precipitated in the Olympic Mountains causing ove r
Olympic and K.itsap Peninsu las. In addition , the 200 inches of rainfall and permanent snow fields at
Basins contain numerous islands , channels , inlets , higher elevations. The areas easterly and northeasterly
passages, and bays of the lower Puge t Sound . The from the Olympic Mountains are partially protected
larger islands are Vashon , Bainbridge , Maury, Fox , from the prevailing winds and the precipitation is
M cNeil , Anderson , and Hartstene . Principal rivers greatly reduced. At Port Townsend , the annual preci-
draining the east slope of the Olympic Peninsula are pitation is less tha n 20 inches.
the Skokomish , Hamma Hamma, Duckabush , Dose- The population of the Basins is centered in
wallips, Big Quilcene , and Little Quilcene. All of ports developed around the lumberin g industry and
these rivers head in the extremely rugged forested around the Puget Sound Navy Yard at Bremerton.
areas of the Olympic National Park and Forest , and Population of the principal cities in 1967 was:
flow into Hood Canal . Only the Skokomish River Bremerton , 36,170; Shelton , 6,250; and Port Town-
passes throug h a broad flood plain before emptying send, 5,430.
into Hood Canal . Agricultural lands, with the exception of timber

Because of its highly irregu lar confi guration , land , are scattere d and in small tracts. Woodland use
the kitsap Peninsula is drained by hundreds of small predom inates in the Basins with about 92 percent of
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PHOTO 11-1. Tb. Iow r Skokomish Rlvsr Valley . (USBR photo )
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the total area in forest lands much of which is in Transportation facilities are limited . The Northern
Federal ownership in Olympic National Park and the Pacific Railroad operates a line from Olympia to
Olympic National Forest. Shelton , Bre merton , and Bangor.

Land use within the Basins is:
Acres

Cropland 46,000
Rangeland 5,000
Forest 1,124,000
Rural -nonagricultural 64,000
Built-up areas 42,000
TOTAL 1,281,000

PRESENT STATUS

irrigation use in the West Sound Basins is CONSUMPIWEuselocated in two areas. About half of the lands
presently irrigated are located in the Chimacum

CNOP IN~IGAT~ON 

1966

in the Skokomish River Valley north of Shelton. In ~ __________

Valley south of Port Townsend. The rest are located

1966, there were about 1,200 acres irrigated in the -

Basins. This is considered to be the norma lly Irrigated
acreage in the Basins. Figure 11-1 illustrates the

FfiiC~PITAT ION
relationship between crop consumptive use, effective

MAY am JUL AUS 5tP OCTprecipitation and crop irrigation requirements.
CONSUMPTIVEI RR I GATED LANDS use

CNOP ~~~~~SATION 

1954
Soil textures of the irrigated lands range from

medium to fine , and their topography is generally NEQUSNIMINT
smooth. The lands are generally located In small
scattered patches along the river bottom lands and on

EPFECTIVEthe fan-shaped outwash plains of the major streams.
P*ECIPITATION

Presently irrigated lands in the Basins were __________________________
classified as Classes 1,2  or 3, depending upon their AM MAY AIM JUl. AUG UP OCT

relative suitability for irrigation development. The
lands classified are shown on Figure 11-2 . A summary
of the lands Irrigated in 1966 1* shown below.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VER*OE

Lend Class Irngated

Use

(icres)
1 410
2 90

- t” ecT,Vt3 700 MCCIPITATION
TOTAL l~200

AM MAY JUN JUL AUG UP OCT

An explanation of land cl tificatlon proced-
ures and criteria used In this study Is given in the FIGURE 11-1. CIup IrrigatIon rsqulrsmsnts for
section of this appendix which discusses The Puget typical dry, wet and aver~~e years.
Sound Area.
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WATER RESOURCES ber or October. Many of the smaller streams dry up
during the months of August through October.

Water Supply Surface waters of the West Sound Basins are
Water is obtained for the irrigated lands from low in dissolved solids and are suitable for irrigation

wells and individual diversions from the streams uses. Many of the smaller streams in the Kitsap
which cross the Basins. Approximately 80 percent of Peninsula exhibit a distinct color due to dissolved
the irrigated lands receive their water supply from organic material. Sediment problems are associated
surface sources and 20 percent from ground water. with high runoff during the nonhrrigation season , and

There are striking differences in climate and therefore few problems are experienced with irriga-
topography throughout the West Sound Basins. The -

• tion use.
major streams on the Olympic Peninsula are large and At present , only a small part of the ground
swift as compared to the very small streams that drain water is being withdrawn. Most ground water removal
the Kitsap Peninsula and the associated islands. is for domestic and livestock use with only a small

The streams originating in the Olympic Moun- portion used for irrigat ion . The largest use of ground
ta In s show two distinctly different flow regimens. water for irrig ation is found in the Skokomish River
The northern streams , which lie In the rain shadow of Valley.
the mountains, exhibit two peak periods of runoff; Due to a greater amount of surface runoff on
one In winter and a more prominent peak in late the Olympic Peninsula, ground water use there is not
spring. In the southern area, winter peak is more extensive. However , high producing wells are found
predomin ant , and tend s to merge with the spring near Port Townsend and Shelton.
peak to provide a long period of high flows extending At the present , the main problem of ground-
into May or June. Lowest runoff usually occurs in water developement is the potential salt-water con-
August or September. The runoff pattern of the tamination near the Puget Sound shoreline . Iron is
South Fork Skokomish River, which is shown In seldom a problem , although It Is found to some
Table 11-1 , Is typical of a southern Olympic drainage extent mainly In the ground wate rs of the Kitsap
of the West Sound Basins. Peninsula.

The Kitsap PenInsula is drained by hundreds of
small stream systems. There ate only 12 streams on Water R ights
the Peninsula that drain more than 10 square miles Irrigation rights comprise only 3 percent of
and most streams have drainage areas of less than one total surface and ground water rights. Most of the
square mile. Because of the small drainage areas of authorized water use is fox domestic and municipal or
the streams and the geographical location u~ the power purposes. There have been no adjudications of
r~”~~ dow of the Olympic Mountains, the runoff water rights In this area.
pattern, similar to other low altitude basins, results As of April 30, 1967, there were 8,000 acres of
directly from rainfall. The winter peak occurs In land in the West Sound Basins that had an app lica-
h omey or February decreasing to the low in Septe~i. tion , a permit or a ceitificate for a surface water

TABLE 11-i Monthly .nd amnual ,vnsff—1,000’s of ears-font (Period 1931-19SS~
Year Oct. Nov. D.c. Jan. Feb. Mar. Apr. May Juns Jul y Aug. Sspt. Annu.l

SOUTH FORK SKOKOM ISH RIVER NEAR UNION : (76.3 ,q. ml.)

Maslmum (1956) 54.4 12S.$ 96.5 90.5 23.8 66.1 95.2 62.2 64.1 27.2 11.4 11.7 694.7
MInimum (1940 21.2 22.0 47.1 68.0 39.2 30.5 306 20.4 11.7 6.4 5.0 6.3 309.1
Maui (193146) 30.9 13.1 56.2 50.2 61.6 52.4 46.7 37.7 23.4 13.5 8.1 10.1 512.9

• TAHUVA RIVER NEAR SELPAIR: (16.1 ~~~. ml)

Mssn (1946-06) 0.9 5.1 6.8 7.9 6.8 4.2 2.1 1.0 0.3 0.1 35.2

CHIMA~UM CREEK NEAR CHIMAWM: (l2.6 q.mL )

Msun(19S24S1 0.4 0.7 10 2.2 1.8 1.6 0.9 0.5 0.5 0.3 0.2 0.2 10.9
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PHOTO 11-2. Typical of the presently irrigated lands is this pasture in the Skokomish River Valley.
(USSR photo)

right. The total diversion to serve this acreage along explanation of the procedures and criteria used in
wit h combined stock and domestic water is 100 cubic developin g the water requirements.
fee t per second. Irri gatio n ground water rights as of Annual consumptive use of the irrigated crops
Septe mber 30, 1966 totaled about 18 cubic feet per is estimated to be 2.22 acre-feet per acre . Preci pita-
second for 1,500 acres. tion and soil moisture that would be effective in

meeti ng consumptive use requirements of crops ,
Water Requirements would be about 0.77 acre-feet per acre in a dry year.

• The irrigation requirements for the West Sound Thus, the consumptive use to be met by irr igation
Basins have been estimated using climatological data would be 1 .45 acre-fee t per acre . With an estimated
for adjacent basins. The section of this app endix farm irrig ation efficiency of 60 percent , a farm
discussing the Puget Sound Area gives a detailed delivery requirement of 2.42 acre-feet per acre would

TABLE 11.2. IrrIgation requirements

Juns My Aug Se~~

Distribution 5% 22% 30% 28% 15% 100%

Crop irrigation requirement
(acre-feet/icr.) .07 .32 .43 .41 .22 1.45

Far m delivery requirement
(acre-test/acre) .12 .53 .73 68 36 2.42

Diversion requirement
lacr.-fsstj .cre) .13 .56 .77 .71 .38 2.65

l I -S
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_____ ______ 
year. These incremental values are $136,000 from

_____ increased crop production and $51 ,000 from in-
_______ creased production of livestock and livestock pro-

ducts for a total value of $187,000.
_____ 

Other values from irrigation that accrue to the
farmer and to other sectors of the local economy are
discussed briefly in the section of this appendix
covering The Puget Sound Area.

Basic Data
Agricultural Census data for 1964, and field

survey information have been used as a basis for
estimating cropping patterns, farm types and sizes,

PHOTO 11-3. Boom-type sprinklers used for Irri- numbers of farms, value of farm products sold,
gstlng pasture In the Skokomish R iver Valley. livestock number and production , and value of
(USBR photo) livestock products. The census data has been adjusted

to reflect basin rather than county boundaries. These
be required. Using this farm delivery requirement and adjustments are explained in detail in the section of
an estimated operational loss and waste of 5 percent this appendix which discusses The Puget Sound Area.
of the diverted amount , the presently irrigated lands
(1,200 acres) require an average annual diversion of
about 3,100 acre-feet. About 80 percent of this Numb er , Type and Size of Fss’ms
comes from surface sources and 20 percent from There are about 1 ,770 farms in the West Sound
ground water. Ebeiiis, of which 125 or 7 percent , had irrigated

in Table 1 1-2. other livestock farms are the most common farming
The monthly irrigation requirements are shown cropland in 1964. As shown in Table I l-3,dairy and

Presently irrigated lands would produce an enterprises in the Basins identified by source of farm
annual net return f low of 900 acre-f eet. The resulting income.
depletion of ground and surface water would be The average sizes of commercial farms in the
2,200 acre-feet annuaiiy . seven counties in which the Basins are located range

from 60 to 290 acres. Farms in the Basins’ counties
with irrigated cropland in 1964 ranged from nearly

AdeqUacy of Supply 50 acres to almost 230 acres. Commercial farms with
In the majority of instances the quantit y of the milk cows for these counties averaged 16 to 44 cows.

waters in the West Sound Basins is adequate to meet
the present irrigation needs. Ground water is not TABLE 11-3. Fam types—19641
adequate in certain areas , especially on the Kitsap
Peninsula. The shallower wells located there readily Estimated
reflect the precipitation and the ground water usage. Type of Number Percent

of the Kitaap Peninsula where many small streams Field Crop. 0 0

Shortages occur on small drainages , especially those Fe rn in Basins2 of Total

become completely dry by late summer. Vegetable 10 .6
Fru it and Nut 60 3.4
Poultry 70 3.9

IRRIGATION ECONOMY DaIry 120 6.8
Other LIvestock 150 8.5
General 20 1.1

Summary of IrTIgutIon Values Miscellaneous 
___

The present value of irrigation is the Incre- TOTAL 1.770 100.0
mental gross income value of increased livestock ~~~~~~~~~~ from Census of Agriculture
production attributable to irrig ation In an average 2 Rounded to the nearest S

11.6

___________________________________________________________________
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Nearly 75 percent of the farm types are Forage crops are grown on about 90 percent oflivestock operations. Dairy and other livestock farms the irrigated cropland . Most of this acreage is in grassare the most numerous of the farm types with or grass-clover crops used for hay and pasture ,irngated cropland in the Basins, although some is in corn silage. The early crop of
Qnp~ grass, generally cut In May , Is harvested for silage or

Total crop production relate d to irrigation --- green feed, because the weather is too wet to make
is shown in Table 11.4. hay or to graze. Later in the season , this cropland is

irrig ated and harvested as hay or is grazed , although
some is cut for green feed all season . Almost all

TABLE 114. Estimat ud -
~~~~ 

- 
~~~ _

- ~~~ forage crops are used within the Basins.
~ Sweet corn is the only vegetable crop grown

commercially; part of the acreage is irrigated. Most
*~~es Unit l.e~. e d  ~~~~~~~ sweet corn is sold to processors.

Mejor Normally of Related so Strawberries and raspberries are commercially
Crop Group liTigated YIeld lty4~~tlo~ 2 important berry crops that are irrigated. Other berries

Forages — Per we Total grown commercially, generally are not irrig ated .
Corn sIlags ISO) Ton 6.88 340
Hey (370) Ton 1.79 660 Crop Values
Pmsur. (480) AUM 4.26 2.040 Crop values related to irrigation are shown in
_____ 

Table 11-5.
Corn 80 Ton 2.16 170 

LN IOCk
torrles 220 ion 2.14 470 Cattle operations , primarily dairying, are the
Stranterirlss (190) Ton (2.12) (400) major livestock enterprises In the Basins. Meat pack-
R..,.be. ~le. (301 Ton (2.38) ~~ ing and dairy processing plants are located In the

Basins at Bremerton . The der ivation of estimated
See the Pugpt Sound Ares for narth od of dsrivetion. animal units of feed requirements and production is

2 Roundpd to tha nearest 10. shown in Table 11-6 .

TABLE 11-6. EalImstsd crop vakies rufotsd to Inigadon

lnaiOW
Unit Production Valu

of Releted se
Crop Prøductlon Irrigation Per Unit1 Total2

(dollers) (dolletsi
Forages 

3Corn Sllags Ton 340 -- 
3Hsy Ton 660 — 
3Pnsur, AUM 2.040

Ton 170 26 4 4OO~

Purries Ton 470 280 131 .600

• ToW 136.000
135000

~~l t ud onr~ pricse rec d—uejusesd no nislised bseie
SV~~~~rles-$270fTon Repbenles—$33OlTon

2 Bounded so the nearest $~~~3 Accstesesi for is, livestock and llvueUs~~ product values.

II-? 
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TABLE 114 Estimated feed r.qulssm.nts and ~..

production 
~~~Animal Units Number Totel ~~ ~~~II~’ ~~~~~

Requ ired of Animal Unit ~~~~ -~~~~~~~~~~ ~~~~~~~~~~~~~~~~ :1..... ~~Item Per Heed Heed’ Requirement

Oalry Cattle
Per Cow 1.672 6.120 10,220
Per Feeder .58 4.920 2.854 

_______________________________________

Beef Cattle
Par Cow 1.272 5500 6.986
Per Feeder .38 3.500 1.330
Total 21.389
Rounded 21.400

Amount 
Animal 

Animal Units PHOTO 11-4. Irrig.tmg forage on the shores of
Item Produced Equivalents3 Production Leland Lake roar Uttle Quilcene. (USBR photo)

Forages l Grains

Pasture-Ton 2.040 :~~~ 
The estimated production of livestock and

Smell Greine-Ton - -. livestock products related to irrigation based on total
Corn SIlage-Ton 340 .07 24 digestible nutrient (TDN) requirements, is shown
Total 319 in Table 11-7. The production based on 1.4 percent
Rou nded - of the feed requirements being supplied by irrigated

‘Roundsd lo ttie neerest lOhled. fo~~~~mnd~~~~~~~~~~~~~ Table 11.6.
2 Includes feud required for replacement ., bulls end youro In terms of TDN’s only, the full feed require-
seedi usually ausocleted with the weeding herd. ments of about 530 head of cattle and calves could be
3 Animal Units of feed per ioWAUM. met with the Increased production of feeds from

irrigation. However, few farmers in the Basins raise all
of their feed. In reality , the nutritional requirements
of many more than 530 head of cattle are partially
satisfied by irrigated feeds.

The increased production from irrigated crop-
• land used to produce forage in support of livestock Livestock and Livestock Product Values

enterprises provides about 1.4 percent of the total Estimated livestock values related to irrigation
teed required in the Basins. This relationship is used are shown in Table 11-8 . The value estimates are
to determine the proportion of total livestock pro- based on the proportion of feed attributable to
ductlon attributable to Irrigation, irrigation.

TABLE 11-7. Ectlmasud production of Uveetock and Ihosludi products rslil.d to Ir rigation

Number Number P p.,w,t Production
or Amount on RslsIed Io Ralond so

Item Sold Han d Total Irrigation I..IIMk.n’

Cs1 CaMs .
, 

~~~~ i~~~~ ~ .eeo ,us~ 1.4 630 heed

Ml~ 51140000 the. — 51.846.000 lbs. 1.4 735.100 lbs.

Sutiesfut In cream 19.100 lbs. — 19800 lbs. 1.4 lbs.

L~
-
~~~~ rounded so the nearest 10 heed, lIvestock products rounded so the newest 100 lbs.

I l -S

— -
. 

.________ - ----
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TABLE 114, EstImated livestock and livestock product vakies related to Irrigation

Value Adjusted Percent Value
of Ac5ustmsnt Value of Related to Reisted to

Item Sales Factor1 Sales ir rigation irrlgetion 2
(dollars ) Idollars) (dollars)

D iry Products 2.336.400 1.051 2,455,556 1.4 34,400

Cattle end Calves 1.134,100 1.051 1.191.939 1.4 16.700

Total 51,100
Rounded 51.000

~ Prices recsioed—Ilvestock and lIvestock products
2 Roundsd

FUTUR E NEEDS

IR RIGATION POTENTIAL shows the acreage distribution of potentially irrigable
Arabic lands in the West Sound Basins tOtal lands by land classes:

12,850 acres of which 1,200 are presently irrigated
and 11,650 are potentially irrigable. About 2,600 Potentially Potentially
acres are expected to be under irrigation by the year Land Irrigable Imgable in
2020. ci~~ Cleared Tree Cover Total

______ 

(acres) (acres) (acres)
Land Characteristics

Soil within the West Sound Basins have devel. 1 530 170 700
oped under the influence of humid climate and 2 310 1 ,560 1,870
moderate temperatures. They are slightly to moder. 3 4,230 4,850 9,080
ately acid in the surface soil and become less acid Total 5,070 6,580 11,650
with depth, and are free from accumulations of
soluble salts. These lands are shown on Figure 11-2.

In general, the potentially Irrigable lands
are located in alluvial bottom land areas. Topography PROJECTION OF FUTURE
is generally smooth to gently widulathig. About 20 IRRIGATION
percent of the lands have varying degrees of drainage
problems, which could be alleviated by using tile, Future irrigation development will be limited
shallow surface drains, and Improvement of natural due to the smail and widely scattered parcels of land
channels for removal of excess winter precipitation, throughout the Resins, and costs of clearing and
The lands are all well-suited to irrigation develop- developing the land . In addition, meager water
ment. supplies on the Kltaap Peninsula also will limit

Irrigation development In this area. An additional
Land Clii... 1,400 acres are projected to be irr igated by 2020:

Potentially Irilgable lands In the West Sound 400 by 1980, 500 by 2000, and 500 by 2020. Irriga-
Resins total 11,630 acres, of whIch 6,580 acres are tion expansion will be mostly along Chimacum
presently in woodlands. The following tabulation Creek, and the Quilcene and Skokomish rivers.

l~~9 

- _ _  _
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Present and future irrigation water denwids are:

New Supply Source Surface Diversions
irrigation GW SW Annual Peak

Year (acres) (acres) (acres) (ac.ft.) (cfs)
Present — 20O 1000 2500 15
1980 400 100 300 800 5
2000 500 100 400 1000 6
2020 500 100 400 1000 6

Mai~~ um~ irrigation water lISflhSfltI for 
~~ The potentially irrigable lands are distributed asBasses are: follows:

Peak farm delivery requirement 69 rae/cf. Potentially IrrinableFarm delivery requirement 2.42 ac eet/acre 
~~~~tion c~eare~i Trees TotalD1s.rsion requirement 2.55 acre-feet/acre 
______  

()
~~~~~~ 

()
~~~~~~ 

(acres~The monthly distribution of the Irrigation in- Chimacum Creek ~,1lO 2,50O 5,610
quirements Is shown as percent of annual demand. Quilcene RIver 750 730 1,480

Skokomish River 960 1,370 2,330
May 5% Indian Reservation 250 1,980 2,130
June 22% TOTAL 5,070 6,580 11,650
July 30%
August 28%
September 15%
TOTAL 100W

MEANS TO SATISFY NEEDS
Water supplies ate adequate to meet the pro. Based on present day values, cropping patterns,

jected Irrigation water requirements and levels of production, the additional annual gross
Project-type developments are not anticipated income that would accrue to the farmer for irrigating

In the Basins. Future development will probably be new and potentially-irrigable lands would amount to
by private means by pumping from the various approximately $160 per acre, and are summarized as
streams and ground water through individual farm follows:
Irrigation systems. The projected investment costs for Farmers increasedthe West Sound Basins Is shown in the following New annual gromtabulation: Irrigation income

Private P~~~a1 
— 

(acres)

Prn.snt-1980 ~~ $50,000 — 1980 400 164,000
1980.2000 

~~~~~~~~~ *70,000 — 2000 500 80,000 ¶
2000.2020 ~~~~ $10,000 - 2020 500 80,000

Pot the 1980 level of development the annual The State and Federal agencies with reaponsibi.
operating costs are estimated to be $4,800. Costs of lides for constructing and/or supplying local essls-
deislophig Individual farm sprinkler systems are tance for developing an Irrigation IY$tSIfl ite disCUSoutlined in The Puget Sound Area under Means to s.d lit The Puget Sound Area under Means to Satisfy

Nea~~

11.10
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ELWHA-DUNGENESS BASINS

The Elwha-Dungeness Basins in the northeas t only about 30 percent occuring between April and
corner of the Olympic Peninsula contain two major September. A fairly high incidence of sunshine ,
river basins, and a number of smaller basins draining absence of destructive winds , and a growing season of
the northern slopes of the Olympic Mountains. The about 195 days make the Basins suitable for a variety
Elwha River drains 321 square miles of mountainous of crops. Meager precipitation during the growing
area reaching into the heart of the Olympic National season, however , is a major handicap.
Park and contains outstanding timber and recrea - Lands above the alluvial bottoms vary widely in
tionaj resources. The Dungeness River drains 198 texture and are used for cropland and woodland.
square miles of similarly spectacular area and empties Woodland use predominates as the elevation in-
into the Strait of J uan de Fuca as does the Elwha. creases. Much of the higher mountainous areas of
Between the two major rivers are eight smaller forest lands are in Federal ownership. Land use in the
streams draining a foothill and coastal plain of 170 Basins is shown below.
square miles. Acres

A large part of the Basins is in densely timbered Cropland 24,000
wilderness with steep mountain slopes and rugged Rangeland 2,000
foothills. The flanking foothills of the Olympic Forest 409,000
Mountains give way to upland slopes, terraces, and Rural nonagricultural 5,000
stream bottoms which merge into a small, gently Built-up areas 6,000
undulating plain bordering the Strait of Juan de Fuca. TOTAL 446,000
Away from the mountains, most of the area is
covered with glacial deposits of gravelly till and The economy of the basins is based primarily
outwash sediments, and recent alluviums of the on agriculture , tourism , and timber and wood pro-
stream valleys, ducts. Pap er production Is the largest industry ,

Proximity to the Strait of Juan de Fuca has a providing employment for about 550 people in
moderating effect on the climate of the Basins , and manufacturing and an additional 200 working in the
the shielding effect of the Olympic Mountains gives woods. Commercial agriculture , representing about
them a distinct semi-arid character. Annual precipita. 85 percent of the agricultural lands , is almost
tion in the lower elevations is about 16 inches with exclusively devoted to dair y pr oduction .

PHOTO 12.1. Dunganw ~lvsr Alluvial Plum with the Olympic Mountains In the background and the
Sbaft of Juan d. Fuc. In the foreground. (USBR photo)

I 2.1
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.‘ Agricultural development has occurred primar-

,
~~. _____ 

ily in the eastern portion of the Basins on a small
plain around the tow n of Seqt.im. This area is the
only agricul tural district of significance in the nor th-

______ 
em part of the Olympic Peninsula. Irri gation is
importan t to successful farming, as is evident by the
major irrigation systems that have been developed
since 1895.

Recreational opportunities are varied and num-
erous. Major areas of the Basins are in and adjace nt to
the Olympic National Park . The long coastline
bordering the Strait of Juan de Fuca with its many
bays and coves offers additional recreational opportu-
nities.

There were about 28,500 people living in the
Basins in 1967 , with Port Angeles and Sequim being
the two major population centers. Port Angeles had a

PHOTO 12-2. Irrigated pasture south of Sequim. population of 15,800 while Sequini , the trade center
(USBR photo) for the agricultural area , had 1 ,450.

PRESENT STATUS

COtI~~~~~flvt As early as 1895 , a group of farmers on the
7’ 959 prairie near Sequim organized the Sequim Prairie

7 Ditch Company , and constructed the first facilities
for diversion of water from the Dungeness River.
During the next decade several individual enterprises
were started and three additional companies organ-

- 
ized. Subsequently , during the period from 191 1 to

l~~ JUN ~~ ~~s s~ cc’ 1921 , practically all of the remaining imgsble lands
were included within the boundaries of the various
ditch companies and irrigation districts. These bound-

USC aries surround the present irrigated lands.
~ 7”~ ’ 1964 fl~ semi-arid climate of the Sequim area,

/ which is similar to Eastern Washington , has resulted
‘ ‘“ ‘/4~ ~~~~~~~~ in extensive irri gation development. Unlike other

areas in Puget Sound, there is little change in acreage
irrigated between wet and dry years. During 1966,

*i~ ai~ OCT about 15,900 acres were irrigated and this is consid-
ered to be the normally irrigated acreage. Also, unlike

_____ other basins, the crop irrigation requirement varies
$ only slightly from year to year as shown in Figure

______ IRRIGATED LANDS

_ _ _ _ _ _  

Nearly all irrigation development In thtBlwha-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Dunganun Basins his occurre d on the Dungeneas
M ~ IS OCT RIver alluvial plain in the vicinity of Sequins; a small

FIGURE 12-1. Crop Wrig.tion requir ements for plain between the steep foothills of the Olympic
typical dry wst w.si ~~~~~ years. Mountains and the Strait of Ju an de Fuca.

1 2.2
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PHOTO 12-3. The Olympic Mountains and Dungeness River watershed form the backdrop for gently
sloping irrigated lands. (USBR photo)

The soils have developed upon a wide variety of WATER RESOURCES
parent mater ials , the chief of which are gravell y
glacial drift , including glacial outwash deposits of Water Supply
gravel and sand , and silt derived from many sources. Water supply for the irrigated lands is obtained
Surface textures range from gravelly b arns to silt primarily from surface diversions and over 90 percent
loams, and the soils in general are fairly deep and of the lands are served from the Dungeness River or
friab le. its tributaries. Four irrig ation districts and five ditch

Topography of the irrig ated lands rang es from companies provide service to most of the irrigated
nearly level to gently sloping and und ulating. Both area on the Dungeness River alluvial plain. The
gravity and sprinkler irrigation are used in the area acreage served from the Elwha River is negligible.
with the use of sprinkler application increasing, The Dungeness River has two periods of high
especially on newly developed lands . runoff as show n in Tab le 12-1; one in December or

Presently irri gated lands in the Elwha - Jan uary and another during May or June. Lowest
Dungeness Basins were mapped as Classes 1 , 2 or 3 runoff occurs in September and October. Approxi-
depending upon thei r relative suitability for irrigation mately 60 percent of the runoff occurs during the
development. The lands classified are shown on irrig ation season.
FIgure 12-2. A summa ry of the lands irrigated in
1966, is shown below. Surface water is of excellent quality for irriga-

tion use . This is evidenced by analyzed wa te r samples
1.and Class Irrigated and more than 60 years of use with no app arent

(acres) harmful effects to soils or crops. Sediment problems
1 3,240 are generally localized and occur during periods of
2 6,770 high runoff. Sediment transport is low during the
3 5,990 irrigation season.

TOTAL 15,900 Ground wate r supplies are adequate for general
farm use and the Dungeness alluvial plain has a

An explanation of land classification pro- potential water supply capable of susta ining some
cedures and criteria used in this study is given in the irrigation . However, most wells yield less than 200
section of this appendix which discusses The Puget gallons per minute and this severely limits the acreage
Sound Area. which can be Irrigated from a single well. The most

12-3
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TABLE 12.1. Monthly and annual runoff— 1000 s of acre-feet (PerIod 1931-1960)

Veer Oct ~~v. Dec Jan Feb Mac A~~ May June July Auc . ~~~ Annual

DUNG EN ESS RIV ER NEAR SEQUIM (156 .q . mL)

Ussimum (1S54) 17.8 34.6 35.1 30.3 45.3 23.6 18.5 39.3 44.5 51.6 32.1 21.7 349.4
Minimum (1944) 9.2 8.2 12.7 12.0 7.8 9.9 11.0 21.1 24.5 13.5 8.0 6.5 144.4
~~sn 12.7 19.6 25.3 22.5 19.8 166 20.0 37.7 43.3 31.5 16.4 10.5 275.9

productive wells are found east of McDonald Creek of June, July and August totals about two inches.
toward the cossthne. The section of this app endix discussing The Puget

Although the ground water is more highly Sound Area gives a detailed explanation of the pro-
mineralized than ~srfaoe water , it is of suitable cedures and criteria used in developing the water
quality for Irrigation. There has been no known req uirements.
intrusion of sea water into existing wells. Annual consumptive use of the irrigated crops

is estimated to be about 2.21 acre-feet per acre.
Water Rights Precipitation and soil moisture that would be effect-

Rights to the use of waters of the Dungeness ive in meeting consumptive use requirements of crops
River and its tributaries were adjudicated by the would be about 0.65 acre-feet per acre in a dry year.
Superior Court of Washington on March 7, 1924. All Thus, the consumptive use to be met by irrigation
adjudicated rights are irrigation rights. The a~ udica- would be 1.56 acre-feet per acre. With an estimated
tion was for 29,000 acres,but less than two-thirds of farm irrigation efficiency of 60 percent , a farm
this land is actually irrigated. The quantity of water delivery requirement of 2.60 acre-feet per acre would
allowed was one cubic foot per second for each SO be required . Using this farm delivery requirement and
acres for a total of 57936 cubic feet per second (6 an estimated operational loss and waste of 45 percent
acre-feet per acre). Since the adjudication , and up to of the diverted amount , the presently irrigated lands
April 30, 1967, addItional surface water permits and (15 ,900 acres) require an average annual diversion of
certificates have been recorded for about 50 cubic
feet per second in the Dungeness River drainage , 

_ _ _ _which Include additional irrigation rights of neatly 20 TABLE 12-2. Adiudicat.d water rights Dungsness
cubic feet per second, fishery rights of 2S cubic feet River
per second and municipal rights for Sequim of 1.4
cubic feet per second. (Miscellaneous rights make up Aoc,ro-

the remainder.) Table 12-2 lists the adjudicated rights Ow~sr Clas Area PflltiOn

by priority classes. _ _ _ _ _ _ _ _ _ _  ___  
c.f.s.

Ssqulm PreIrl. Ditch Co. 1 1.000 20.00

In addition to the adjudication , a total ~~~~ 
Eurske Irrlg. & Millin g Co. 2 1,154 23.08
Samuel Woodcock 3 200 4.00mum surface appropriation of 52 cubic feet per G.org.W. Laveanc. 4 50 1.00second for the irrigation of 4,200 acres is on record ci.u..~ Ditch Co. 5 3,000 60.00

for the entire Elwha-Dungeness Basins. Surface rights Privet. Op.rstors (7) 6 202 3.84
on the small coastal drainages serve approximately Indcpendsnt Irrig Co. 7 2.000 40.00
2,940 acres. Several of these smaller stresnn ate B.ssi. & Thomal Tiller
becon~ ig heavily appropriated. Surface irrigation (Canyon Creek) 7 10 0.20 IDunginus Irrig. Co. 8 3,547 70.94rights along the Elwha River are for less than 100 

~~ ~~~~ Diet . g 3,507 70.14
acres. Hs~ipy Valley Irrlq~ 01st.1 10 2,618 52.36

Irrigation ground water right permits and certi- Agnew Irrig 01st. 11 7,300 146.00
ficates total about 16 cubIc feet per second for 1,200 d ine lrrig Dlii. 12 2,300 46.00

Dungefleil Icr 1g. 01st. 13 2.100 42.00
TOTA L 28.988 579.56

Water Raquism.ns 
~ Project - never compl.tid.The irrigation requ irements were esthnated 2 The adju diCatiOn lists this ~ proprIetlon — Mec-

using dllmatologlcal data from the Sequim station. LeSy-unday Irrigation District but It Is known locally ea the
The average precipitation at Sequins for the months Agnew Irrigation District.

12.4
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about 75,000 acre-feet. Nearly all of this comes from
surface sources. The monthly irrigation requirements
are presented in Table 12.3 .

Most of the return flow from irrigation in the
Dungeness alluvial plain flows directly into the oceanI,but can be intercepted in some cases. The Dungeness
Irrigation District recovers a small amount of the
return flow from a small stream for reuse . A
negligible portion of return flow finds its way back to
the Dungeneis River.

Adequacy of Supply PHOTO 12-4. IrrigatIon ditch of Agnew Irrigation
Irrigation water shortages occur because of the District near its diversion from the Dungeness

normal decline in late season nitural flow of the River. (USSR photo )
Dungeness River. Wate r is usually available through Other values from irrigation that accrue to theJuly but under the efficiency of exising Irrigation farmer and to other sectors of the local economy aremethods, shortages are experienced in August and
September. Facto rs contributing to the low efficiency discussed briefly in the section of this appendix

of existing systems are: (I ) duplication of facilities; covering The Puget Sound Area.

f. (2) lands having water rights in more than one Ba~~ Data
— organization; (3) high conveyance losses and

operational waste, and (4) farm irrigation methods. Agricultural Census data for 1964 and field

To supplement inadequate supplies , a number survey information have been used as a basis for
of farm operators obtain Irrigation water by p~~~~~g estimating cropping patterns, farm types and sizes,

numbers of farms, value of farm products sold,from shallow wells. livestock numbers and production , and value of

I RRIGATION ECONOMY livestock products. The census data has been adjusted
to reflect basin rather tha n county boundaries. These

Summary of Irrigation Values adjustments are explained in detail in the Section of
this appendix which discusses The Puget Sound Area.The present value of irr igation is the incremen-

tal gross income value of increa sed crop production Number, Type and Size of Farms
and increased livestock production attributable to There are about 640 farms in the Elwha-
irrigation in an average year. These incremental values Dungeness Basins. About 250, or 39 percent , had
are $170,000 from increased crop production and Irrigated cropland in 1964. As shown in Table 124,
$1,259,000 from increased production of livestock dairy and othe r livestock farms are the most common
and livestock products for a tota l value of farming enterprises in the basins identified by source
$1,429,000. of farm income.

( TABLE 12-3. IrrIgation requirements

Item ~~~ Ju ne ~~~~~~, ~~~~~ ~~~~~~ 
Oct. Total

DistrIbution 8% 29% 21% 15% •W ‘i~~~

Crop Irrigation Requirement -

( c r.-fectIacr.) .09 .36 .45 . .33 .24 .09 1.56
I

Form Delivery R qulrsmsnt
1.cr.-fset/acre) .15 .82 .75 .55 .38 .15 260

Diversion Requ Irement
l cre-f..t/.cve) .28 1.09 1.37 1.00 .71 .28 4.73

12.6
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TABLE 12-4. Farm types—1964’

Estimeted _____ _____
_
_

-

Typ. Number in Percent
of Farm Basins2 of Tot al

Field Crops 0 0
Vegetable 0 0
Fruit and Nut 5 .8 

— 
—~~~~ 

-
Poultry 5 .8 

-

Dairy 75 11.7
Other Livestock 65 10.2
Gener.l 25 3.9
Miscellaneous 465 72.6
TOTAL

Estimated from Cenius of Agriculturs.
2 Round ed ~~ ~~ ~~~~~ ~~. 

PHOTO 12-5. Domesticated geese used for weed
control on a mint farm near Sequim. (USBR
photo)The average size of commercial farms is about

150 acres and farms with irrigated cropland average
about 110 acres. Commercial farms with milk cows Crops
average about 35 cows per farm. Total crop productio n related to irrigation use

Nearly 95 percent of the irrigated cropland is in is shown in Table 12-5 .
forage crops. Dairy farms and other livestock farms The lack of large population centers in the
comprise the bulk of the farms with irrigated crop- Basins to support fresh markets , and the long
land . distances and trawl time involved in shipping to

processors, have severely limited thc production of
perishable crops such as vegetables and berries. The
Elwha-Dungeness Basins have the highest acreage of

TABLE 12-5. Estimated land me and crop prO- alfalfa grown In the Puget Sound Area. Some forage isduction related to irrigation cut for silage and green feed as well as for hay. Over
50 percent of the irrigated forage cropland is used for

Acres Un it Related ,o pasture production.
MeIor Normally of Irrigation Field crops grown in the Basins are dry peas

Crop Group Irrigstsd Yield Per Ac~.1 Total2 and mint. The Elwha.Dungeness Basins are one of
two locations in the Puget Sound Area where mint isSmall GraIns 20 Ton .50 100
grown commercially. Most of the mint oil is used by

Field Crops 710 manufacturers and processors for flavoring products
Dry Pee. (210) Ton .49 100 sold in regional and national markets. Dry peas are
Mint (500) Cwt .60 300 grown in the Basins and are marketed locally. All of

the mint and most of the peas are irrigated.Forages 15.020
Hay (6.460) Ton 2.71 17,510 Irrigated green peas and brussel sprouts have
Pasture (8.560) AUM 6.45 55.210 been grown on a commercial basis during recent
_____ 

years. Most of these vegetables are shipped to Seattle
VeØL.U.. for processing. Because brussel sprouts are a relativelyGr.en Pe.s 60 Ton 1.12 70 new crop, only green peas have been considered in
Ber ries 90 Ton 2.11 190 determining the effect of Irri gatio n on vegetable

(70) Ton (2.21) (150) PrOdUCtiOn .
120) Ton (2.10) (40) Irrigated strawberries and raspberries are grown

TOTAL 15.900 commercially in the Basins. Most of the berries are
S.. The Pupt Sound Ate for method of derivation, processed In Winslow, about 55 miles southe ast of

2 Rounded te itie newest 10. SeqUün .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - 
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TABLE 124. EstImated crop value. related to irrigation

Ina~~~d
Unit Production Value
of R.Iatsd to

Crap Production Irrigation Per Unit Total
_ _ _  _ _ _ _ _  _ _ _ _ _  

(dollars) (deBar s)

Smell Grains Ton 10 -.

Field Crops
Dry Pee. Ton 100 84 8.400
Mint Cwt 300 340 ‘ 102,000

Forage.
Hey Ton 17.510 ~- 1
Pestur, AUM 55.210 — 1

Vegetables Ton 70 93 6.5002

Berr ies Ton 190 2803 53.200

Total 170,100 —

Rounded 170,000

1 Acrounted for In l ivestock and l ivestodc product values.
2 Rounded to the neures t $100.
3 Average prices rscelved—a~ usied normalized basiL

Stra~~erri.s—$27O/Ton Raspberrles’-$330/Ton

Table 12-7. EstImated feed- requirements and production Qop Values
AflIinal Units Number Total Crop values related to irrigation are shown in 4

Required of Animal Unit Table 12-6.
item Per Heed Heed’ Requirement

Livestock
~~~irY Cattle Cattle operations , primarily dairying, are the
Per Cow ~~~~ 3.850 6,430 major livestock enterprIses in the Basins. Meat pack-
,... c~~~ 

• 731 ing plants are located in Bremerton, about 50 miles
Per ~~~ in2 4090 5 156 southeast of the Basins. Dairy products are marketed
Per Feeder .38 1,220 464 and processed in the Basins at Port Angeles. The
Total 12,751 derivation of estimated animal units of feed require-
Rounded 12.900 ments and production is shown in Table 12-7 . 1

AnImal Total
Amount Unit Animal Unit. The increased production from irrigated crop-

Item Produced Equivalents3 Production land used to produce forage In support of livestock
enterprises provides about 61.7 percent of the total

Forages and Grains 
17510 

feed required in the Basins. This relatlonahip Is used
Pntuv.—AUM 56210 :~~~ 4~~17 to determine the proport ion of total livestock pro-
SnuB Grains-Ton 1~ .29 3 ductlon attributable to Irrig ation.
Corn 81le - Ton — — The estimated production of livestock and
Total - 7.822 livestock products related to irrigation based on total
Rounded 

~~~~~~ ~~~~~~ (TDN) is airetnents , is shown In

~oun~~ to sue rawest 10 ~~~~~ . Table 12.8. The production Is based on 61.7 percent
2 I ncludes fold required for . .laJ,..ants, bulie and young of the feed requirements being supplied by Irrigated
meek normmy aesoaleissi wisu the ~ esalnp tuersi~ forages and grains as derived in Table 12-7.
3 AIIImII Units of feed per IOn/ AUM In terms of TDN’s only, the full feed require-

( 2.8
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PHOTO 12-6. HarvestIng peas on farm west of PHOTO 12-7. Strawberries being irrigated during
Sequim. (USSR photo) August. (USSR photo)

ments of about 13,640 head of cattle and calves
could be met with the increased production of feeds Livestock and Livestock Product Values
from irrigation . However , few farmers in the B~ISU~ Estimated livestock and livestock product
raise all of the ir feed. In rea lity, the nutritional values related to irrigation are shown in Table 12-9 .
requirements of many more than 13,640 head of The value estimates are based ~n the proportion of
cattle are partially satisfied by irrigated feeds. feed attributable to irrigation.

• TABLE 12-8. EstImated production of livestock and livestock products related to irrigation

Number Number Percent Production
or Amount on Rsizted to Related to

Item Sold Hand Total Irrigetlon Irrigation’

Cavle and Calves 5,9SO head 16,l2O head 22.lOO he.d 61.7 13,64O head

Milk 30,705,600 lbs. — 30,705,600 lbs 61.7 18.945,300 lbs.

Butts rfat in creem 10.000 lbs. ... 10.000 lbs. 61.7 6,200 1b .

Livestock rounded to the near est 10 head, l ivestock products rounded to the newest 100 lbs.

TABLE 12-9. EstImated livestock and livestock product values related to irrigation

Value Adjusted Percent Valueof Adjustment Value of Related to Related toI tem Sales Factor1 Sales Irrigation irrigation2
_ _ _  

(dollars) 
_ _ _ _ _  

(dollar s) 
_ _ _ _  

(dollars)
Dairy Products 1.341,600 1.061 1 .410,021 61.7 870,000
Cattle and Calves sae,eoo 1.051 630.179 61.7 388.800
Total 

1 258.800Rounded 
1.258.000

‘Prices recelvsd-llveslock and lIvestock products.
Lontterm adjusted normalized index — 247 — 1.051

led4 ktdex2 Rounded.

12.9

- -~~~..——— —- .--~~—.-—.-—— -~~~~-—..— ,~ . . .— . -* --  ___ •
~

_•___ -—
~--,v.. - - ~~~~ — — . — - - — - - -- -- - -

~~~- —S -~~. - - - - - 

- - - - -



FUTURE NEE DS

IRRIGATION POTENTIAL surface soil Is gravelly loam over shallow loam-filled
gravel subsoils. Topography is gently doping and

Arable lands in the Elwha-Dunganeas Basins slightly undulating. This type of soil is generally of
total 24,960 acres, of which 15900 are presently inferior quality but a considerable acreage is used for
Irrigated and 9,060 are potentially irrigable. It is pasture.
expected that a total of about 22,000 acres will be 4. Soils occuring in assoctation with type (3),
under irrigation in the Basins by the year 1980. which they closely resemble except in their surface

soil which is very dark brown or black. These soils

Land ~~~~~ gg,jg~• have developed under a prairie grass cover and occur

Most of the potentially irrigable lands are on a on lands which are gently doping and slightly

narrow, undulating, shelflike plain which borders the g.

Strait of Juan de Fuca, sloping gently from elevations 5. This category of terrace soils is quite van -
of l ,S00 feet or less in the foothills to bluffs of 50 to able, being assorted into beds of fine and coarse
200 feet along the beaches. Streams crosung ~~ 1g~j~ gravels with some layers of coarse sand . The soils
have cut courses through narrow valleys bordered by occur on generally rolling topography in old gravelly
steep slopes. Between the streams considerable areas outwash formed by ancient streams. They cover only
retain an unaltered glacial-drift type of relief, ~~~~~~~~ 

a small area and are the least productive of the
acterized by small undrained depressions and low terrace 50115.
morainic hills. The potentially irrigable lands are , for There are two types of upland soils: (I) those
the most part , located on both glacial material and soils found on the undulating upland plain in the

- 
- - recent alluviums of the stream valleys, eastern part of the area and on the foothill slopes.

Soils of the Basins have developed under a wiije and (2) soils which have developed primarily upon
variety of parent materials, including ~~~ 

sediments laid down in shallow lakes which once
— 

- gravelly glacial drift. The soils occur in four groups : occupied the glacial depressions. The first are van-
bottom land sods, terrace soils, upland soils, and able, and the texture ranges from medium to fine ,
organic soils, and they are slightly acid in reaction. Surface soils of

Bottom land soils are of relatively recent deposi- the second typ e are typically of fine mixture , very
lion and consist entirely of unconsolidated sediments. dark grayish brown or black. The subsoil is a compact
These soils are naturally fertile and generally quite clay developed upon beds of silt and sand which are
product ive. Topography varies with locations in relatively Impervious .
gentle dopes, undulating tracts , and some nearly flat The organic soils are a few small tracts of muck

• plains, and peat which, for the most part , have not been
Five types of terrace soils are present: drained or used for anything other than pasture. If
1. Soils composed of fine sandy loam or loamy prop erly drained , some of the deeper beds of muck or

fine sand, which have a surface relief ranging from peat would be well-suited for specialty crops.
undulating to gently rolling and that are dro ughty Most of the agricultural area has been cleared of
and low in productivity, native vegetation. About 13 percent of the poten-

2. Those soils on nearly flat benchlands that tiaily irrigable lands, however , support dense second
have been formed on glacial outwash sediments which growth timber. Many farmers are clearing s few acres
are predominantly of medium or fine texture. Usually of this land every year and placing it into production.
these soils are slightly acid in reaction and low in Clearing of the land results in a fairly substantial
fertility, but under good farm management will investment to the farmer . Present estimate of costs - - ‘

produce favorable yields. for clearing ranges front $300 to $500 per acre. The
3. Thoee terrace soils limited to ancient gravel- cost to remove stumps and brush after the timber is

ly fan deposit built by the Dungeness River. The cut Is $150 to $250 per acre .

_  

_  

_ _
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Peak farm delivery requirement 70 acres /cfsLand Classss Farm delivery requirements 2.60 acre-feet/acrePotentially irnigable lands in the Elwha- l)iversion requirements 4.73 acre-feet/acreDungeness Basins total 9,060 acres , of which 3,170 The monthly distribution of the irrigati onacres are presently in woodlands. The following requirement is shown below as percent of annualtabulation shows the acreage distribution of the den~~d.potentially Inn igable lands by land classes.
May 6%

Potentially Potentially June 23%
Land Innigable Irrigable in July 29%
Class Cleated Tree Cover Tota l August 21%

(acres) (acres) (acres) September 15%
1 470 80 500 October 6%
2 2,220 910 3,130 TOTAL 100%
3 _  5,430

Total 5,890 3,170 9,060 If the lands are served through the existing
system or a similar system the diversion requirements

Location of these lands is shown on Figure 12-2 . Would be as shown in the following tabulation .

Surface Diversion
Irrigation Annual Peak1PROJECTION OF FUTURE 

____ 
()~~~ Lan. ft.) ~c.fs.)IRRIGATION Present 15,900 75,000 330

1980 22,000 104,000 450Projections are that about 6,100 acres of new 2000 22,000 104,000 450lands will be developed for itniption by l980. ~ 2020 22,000 104,000 450these lands are provided a water supply through the
existing ditch system, the irrigation water demands I psai~ ~sy within masitnum month with sxittkig dItlSifor the area will be as foflows : sysism.

MEANS TO SATISFY NEEDS

Natural streamfiows of the Dungene ss River are
not adequate to meet fully the present irrigation
demands of the Sequam afea. mIs Is due pr~~ ,1Jy 1o
high conveyance losses and inefficiency of the exist-
ing ditch system. Some method of Improving the
existing water supply will be required to bring new
lands under Irrigation In the future. Some of the 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _alternative means of Improving the water supply are:• (I) Development of a system of wells to supplement
flows of the Dungeneis River and provide a firm -

source of supply for the new lands; (2) Development
of upstream storage to supplement natural flows of
the Dungsneus River; and (3) Replacement of existing
unlined ditch water supply systems with a pipe
distribution system which would allow better use of

~~~~~~~~~~~~~~~~~~~~ 
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From available information , it appears that the water supply would be distributed evenly and all
ground-water yields are barely adequate for supple- lands would have an adequate and dependab le water
mental pumping under present conditions. It is supply. Water for the irrig ation system would be
doubtful that there Is an adequate ground water provided by direct diversion of natural flows into
supply to sustain any significant increase in irrigation project laterals , one on each side of the river , leading
demand. Upstream storag e would be very costly and, to two regulating reservoirs near Sequim, beyond
although irrigation demands could be met in this which water would be conveyed to the farmlan ds
manner , other water uses in the basin would suffer , through a pipe distribution system.

Replacement of the existing ditch systems With the updated irrigation system , the distrib-
-
, with a pipe distribut ion system, would conserve ution losses would be reduced from the present 45

water , not only for irrigation , but for other uses as per cent to five percent. Present-day irrigation divers-
well. This type of system would probably be the least ions would then be reduced from 75,000 acre -feet to
costly and the most efficient method of improving 44,000 acre-feet.
the irrigation supply of the Sequim area. With the 22,000 acres projected to be irrigated

The updated , closed-pipe distribution system by 2020, the total diversion would be 60,000
would provide water by gravity at sprinkler pressure acre-feet annually ; 15 ,000 acre-feet less than the
for an irrigable area of 22,000 acres. This includes amount presently being diverted as shown in the
6,100 acres of new lands. With this updated system , following tabulation :

Surface Diversion Net Depletion
Irrigation Annual Peak’Year (acres) (ac. ft )  (cia.) (ac. ft.)

Present 15,900 44,000 230 44,000
1980 22,000 60,000 315 60,000
2000 22,000 60,000 315 60,000
2020 22,000 60,000 315 60,000

• p~~ ~~y within Masimum month.

The costs and benefits for the project system
are shown In the following tabu lation:

A~inual Cost Annual Net
Capital Cost Capital OmM.&R. Benefit Benefit

• - Irrigation $14,610,000 $684,000 $117,000 $1,467,000 $666,000

As can be noted, the total annual net benefits The projected investment costs for the Elwha-
are sufficient to economically just ify constructing the Dungenias Basin is shown in the following tabulation:
irrigation lltlee. Private Federal

The cost of the Individual farm sprinkler system
omit be added to th. project costs. The costs of ~~..~t-19so $770,000 $14,610,000
developing Individual ferns sprinkler systeuss are 1~so-2o00 - -
oullk’id in The Pi~~t Sound Ares under Means to - —

For the iPSO level of A t  the ual agen -

colts sime~~~~~~~~~ o ~~~~~ ltles for constructing and/or supplying Local assistance

~~~~ 
° “~ ~~~ for developing an Irrigation system are discussed hi

~~~~~~~.plaimaent ~~~~~~~~~~~ 
~~~~ ten- The Puget Sound Ares under Means to Satlsf,’ Needs.
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SAN JUAN ISLANDS
The San Juan Islands study area comprises all modifying westerly winds from the North Pacific

of San Juan County , the smallest county of the State Ocean. Summers are coot and dry and winters are
in terms of land area and population. The outstandi ng mild and moist . The average annual precipitation
feature, however, is its scenic attractions, character- ranges from about 20 to 29 inches.
ized by a most unusual combination of islands, The surfaces of the Islands are, in general ,
channels, protected bays and harbors. underlain by glacial drift through which numerous

The study area is composed of 172 islands rocky knobs protrude . Shorelines are irregular ,
which have a land area of about 177 square miles. elevated and rocky. Low relief characterizes the
The pr incipal islands and their approximate surface glaciated part of the Islands with glacial plains and
areas are: Orcas Island with 57 square miles; San gently rolling and basin-like areas. There are only a
Juan, 56; Lopez , 30; Shaw, 8; Blakely, 7; Decatur , 3; few deeply entrenched drainway s. Lopez Island has a
and Waldron Island with 5 square miles. There are 13 larger proportion of level land than any of the larger
smaller islands having an area over 100 acres and 152 islands. There are 15 peaks on the Islands that exceed
others having an area of less than 100 acres. 1,000 feet. The highest, Mt. Constitution on Orcas

Access to the Islands is by ferry which makes Island, is 2,409 feet.
regular trips from Anacortes to Sidney, British land use on the Islands is shown below:
Columbia, and carries passengers, vehicles and frei ght Acres
with stops at Lopez, Shaw , Orcas and Friday Harbor.
Distance from the mainland to the nearest island is Cropland 19,000
over 3 miles across the deep channel of Rosario Strait Rangeland 9,000
which precludes any likelihood of future bridgmg. Forest 72,000
About 250 miles of county and state highways Rural nonag ricultural 9,000
traverse the four largest islands. Regular air service is Built-up areas 3,000
available at Friday Harbor.

The mild climate of the Islands is due to Total 112,000

_______ 
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~.ioro 13-1. Orcas Idand looking south towaid Sin Ju an lsS.nd. (USBR photo)
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PHOTO 13-2. Shaw and Lopez Islands. (USBR photo )

The major portion of the islands is in private retired persons moving to the Islands. Subdividing
ownership with the exception of 3,500 acres of State farms for rural residences is an active enterprise ,
and 2,200 acres of Federal woodland. particularly waterfront and view property. Some

The decline in agriculture from its peak in 1925 conversion of farms to re creation endeavors has taken
is evident from recent employment statistics. In place . These include three golf courses , one shooting
1940, 34 percent of the work force in the county was preserve , hunting camps, recreation camps. and rid ing
classified as being in agriculture . In 1960, on ly 7 academies. Prod u’~tion of beef and sheep will pro .
percent was so classified . Many enterprises that were bab ly remain the most important agricultural enter -
formerly of primary importance have virtually dis- priSe .
appe ared . Most notable are dairying, poultr y, tree Resident populations dropped from 3,245 in
fruit , berr ies, and seed potatoes. Beef has gradually 1950 to 2,872 in 1960 pr imaril y due to closure of the
replaced dairy catt le in numbers as the market for Roche Harbor Lime and Cement Company plant. In
cream has declined. The only milk processing plan t 1967 the population was estimated to be 2,921 , all
on the Islands closed in 1963. Agricultural activity classified as rural with both farm and non-farm
has been aided in recent years by hobby farmers and people.

PRESENT STATUS

IRRIGATED LANDS WATER RESOURCE

There has been little irrigation development on watsr Supply
the S.~ Juan Islands. It is expected that there will be
no significant increase in irrigation in the future. It is The San Juan Islands have few significant
estimated that about 100 acres are irrigated on San streams. The watersheds are small and strearaflow is
Juan Island. All of the inigated lands are in pasture intermittent. Only a few of the larger islands are of
and forage crops. Presently irrigated lands and poten- sufficient size to support well- defined perennial
tidy irrigable lands are shown on Figure 13.1. stream systems. Several small lakes and reservoirs are

13-2
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used for municipal and industrial and irrigation of significant storage projects in the future , Irrigation
purposes. use of wate r on the Island s is small and is not

Ground water is also limited in availability. The expected to increase.
well yield s rarely exceed 20 gallons per minute; the
Larg est yield recorded in the Islands is 50 gallons per IRR I GAT I ON ECONOMY
minute. Deeper wells drilled into older consolidated
rocks are usually not capable of furnishing more than - -
10 gallons per minute . Summary of Irr igation Values

The water obtainab le is of sufficient quality for The present value of irri gation is the incre-
most uses. Generally, better quality water is found in men tal gross income value of increased livestock
deeper aquifers than in the shallower aquifers. production attributa ble to irrigation in average year.

This value is $3,000.
Other values from irrigat ion that accrue to the

Water R ~~~~ farmer and to other sectors of the local economy are
Approximately 40 surface water permits and discussed briefl y in the section of this appendix

certificates are recorded for nearly 10 cubic feet per covering The Puget Sound Area.
second as of April 30, 1967. About 50 ground water
permits and certificates are recorded for the appro - BaSIC Data
pr iation of 3 cubic feet per second as of Septe mber Agricultural Census data for 1964 and field
30, 1966. survey infor mation have been used as a basis for

Up to 5 cubic feet per second can be diverted estimating cropping patterns , farm typ es and sizes,
from surface sources for the irrig ation of about 500 numbers of farms , value of farm products sold ,
acres. I rrigation ground water rights are for less than livestock numbers , and production , and value of
100 acres. Many of the irrigation rights are for very livestock products. Adjustments to census data are
small acreages. explained in detail in the section of this append ix

which discusses The Puget Sound Area.

Adequacy of Supply Number, Type, and Size of Farms
The lands that are presently served (100 acres) The re are about 160 farms on the San Juan

are adequately supplied . Low runoff volumes and Islands , one of which had irrig ated cropland in 1964.
lack of natural holding basins preclude the likelihood Field observations in 1967 disclosed two farms having

:;, . .:. . .
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PHOTO 13-3. Orme Island looking to*usds San Juan Island. (USBR photol
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V

ir rigation facilities. As shown in Table 13-1 , dairy and TA BLE 13-3. Estimated feed requirements and pro.
other livestock farms are the most common farming ducteon
enterprises on the Islan ds.

Anima l Unit s Number Total
TABLE 13-1. Farm types—19641 Required of Animal Unit

— Item Per Head Heedl Requirement
Estimated Number

Type of Farm on Islands 2 Percent of Total Dairy Cattle
Per Cow -- — -

Per Feeder -- .. --Field Crop —
Beef CattleVegetable .. -

Per Cow 1.272 1,780 2,261Fruit and Nuts -. —

Per Feeder .38 260 
_______

Poultry 5 3.1 ______

Dairy 5 3.1
Total 2.360Other Livestock 45 28.2
Round ed 2.360General 5 3.1

Miscellaneous tOO 62.5
Animal Total

Total 160 100.0 Amount Unit Animal Units
Item Produced Equivalents3 Produc t ion

‘Estimated from Cenaus of Agriculture. Forage
to the nearest Hay-Ton 60 .20 12

Pastur e.AIJ M 330 .06 26
Small Grains-T on -. -- --Both of the farms with irrigation facilities are 
~~~~~~~ Silags-Ton — -. --beef cattle operations . One farm has an estimated 400

acres of cropland , the other has between 200 and 300 Total 38
acres . All of the cropland irrigat~td- is in forage crops. 40

‘Rounded to the nearest 10 head.Crops 2lnctudes feed required for replacements, bulls ano young
Total crop production related to irrigation use Stock normally associated with the breeding herd.

— is shown in Table 13-2. 3Anlmal Units of feed per ton/AUM.

TABLE 13-2. Estimated land uss and crop pro•
duction related to irrigation The increased production from irri gated crop-

Incre ased land used to produce forage in support of livestock
Acres Unit Production Related enterprises provides about 1.7 percent of the total

Crop Normally of to Irrigation feed requi ted in the Islands. This rela tionship is used
Group I rrigated Yield ~~ A~~ Total’ to determine the prop ortion of total livestock pro .

duction attributable to irri gation.
The estimated production of livestock andForages

livestock products related to irrigation based on totalHey 30 Ton 2.00 60 digestible nutrient (TDN) requirements , is shownPastw. 70 A U M  4 .78 330 in Table 13-4. The production is based on 1.7 percent
of the feed requirements being supplied by irri gated1mounded to the nearest 10. forages and grains as derived in Table 13-3 .

In terms of T.D.N.’s only, the full feed require.
L~~ s.d mNkets for perishable prod ucts on the ments of about 80 head of catt le and calves could be

±~~: and their ~oIa~~. location have made live- met with the increased production of feeds from
~~á ~~~~~~~ the major farming enterprise. Live- irrigation. However , few cattle are raised entirely on
~~~~ ~~~~~ia are processed and marketed on the irrigated feed. In reality , the nutritional requirements
- 

~~~~~. Th,~~flvstlon of estimated animal units of of more than 80 head of cattle are partially satisfied
u i umass end p~vuductIon is shown in Table by irrigated feeds.

I t s

1 3-6
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TABLE 13-4. Eatlmatsd production of livestock and livestock products related to Irrigition

Number N umber Percent Production
or Amount on Related to Related to

Item Sold Hand Total Irrigation Irrigation 1

Cattle and
Calves 1,520 heed 3,410 heed 4,930 heed 1.7 80 head

‘Livestock rounded to the newest 10 heed , livestock products rounded to the neernst 100 lbs.

TABLE 13-5~ Estimated livestock and livestock product vaks.s related to irrigation

Value Adjusted Percent Value
of AdjbI *m...t Value of Related to Related to

Item Sales Factor’ Sales I rrigation Irrigation2
_ _ _  (doltosl 

_ _ _ _ _  
(dollars) 

_ _ _ _  
(dolla s)

Cattle end Calves 175,800 1.051 185,817 1.7 3.200
Roundid 3,000

‘PrIces received-Livestock end Livestodi products. Long’ter m adjusted normalized index - ? 7  - 1.061
1984~~dsx 235

Livestock and Livsstock Product Vakies
Estimated livestock and livestock product The value estimates are based on the proportion of

values related to irr igation are shown in Table 13-5 . feed att ributable to irrigation.
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FUTURE NEEDS

IR R IGATION POTENTIAL of the basins and lower lying glacial plains is generally
nearly level to gently sloping and the higher lying

ArabIc lands on the San Juan Islands total uplands are predominantly gently rolling to rolling.
25,500 acres, of which about 100 acres are presently They are well suited to agricultural development.
irrigated and 25 ,400 acres are potentially irrigable.
The lands are located on glacial till plains and basins. Land Classes

Potentially irngable lands on the San Juan
Land Characteristics Islands total abot~ 25,400 acres, of which about

Soils have developed under the influence of three-fourths are present ly in woodlan ds. No detailed
summers that are cool and dry and winters that are classification was done because it is expected that
mild and moist. They have formed on glacial till and ‘liture irrigation development will be negligible .
drift. Surface textures range from coarse to medium otentially irngable lands are shown on Figure 13-1.
and subsoils and substratum range from loose and
porous to dense , very slowly permeable till.

The upland soils are used mainly for producti on PROJECTION OF
of pasture and hay crops and the lower lying basin FUTURE IRRIGATION
lands could be used for production of cash crops. In
general the soils are low in natural fertility and they Due to the lack of adequate water supplies,
respond well to ferti lizers , significant irrigation development on the Islands is

- 
-

~ In general, the potentially irrigable lands are not anticipated.
well adapted to sprinkles irrigation. The topography

MEANS TO SATISFY NEEDS

The small-scale irrigation development that new , potentially-inigable lands would amount to
could occur on the Islands in the future will most approximately $30 per acre.
likely be by private means. The costs of developing The State and Federal agencies with respon-
individual farm sprinkler systems are outlined in The sibilities for constructing and/or supplying local
Puget Sound Area under Means to Satisfy Needs. assistance for developing an irrigation system are

Based on present day values, cropping patterns, discUssed in The Puget Sound Area under Means to
and levels of production, the additional annual gross Satisfy Needs.
income that would accrue to the fanner for irrigating
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